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DETAILED DESCRIPTION 

HIV integrase inhibitors comprise a cyclic compound of formula 
(I) or its salts or prodrugs. 

;Y Z 

X <" 

Rc + Rd = optionally fused ring; 

Y = O, S, NRc, ORc, SRc, NRcRr or N=R e ; 

Re, R f = A, or 

Re + Rd = a ring; 

Z = 0,SorNH; 

XVa — v-'V — A /IM) \JL lllUUgClll/Ua 11CIC1 \Jal \Jl 11a LI C llllg alladlCU. Via V— OilU 

containing at least one non-substituted N; 
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NOVELTY 

HIV integrase inhibitor comprises a cyclic compound (I). 



X = 0,Sor NH; 

at least one of Rc + Rd, Rd + Re or R* = substituted by Z1Z2Z3R1 

(optionally substituted by A); 
Zi, Z3 = a bond or optionally substituted alkylene or alkenylene; 
Z 2 = CH(OH), S, SO, S0 2 , SO2NR2, NR 2 S0 2 , O, NR 2 , NR 2 CO, 

CONR 2 , COO, OCO, CO or optionally substituted alkylene or 

alkenylene; 

R 2 = H or optionally substituted alkyl, alkenyl, aryl or heteroaryl; 
Ri = optionally substituted aryl, heteroaryl, cycloalkyl, cycloalkenyl or 
heterocyclyl; 

A = H, halo, COOAlk, COOH, Alk,, OAlk,, Alk,OAlk u N0 2 , OH, 
alkenyl, alkynyl, S0 2 Alk, SAlk, nitroso, N3, amidino, guanidino, 
CN, NC, SH, S0 2 NH 2 , NHS0 2 , CHO, COAlk, OCOAlk, 
hydrazino, morpholino or optionally substituted amino, 
cycloalkyl, cycloalkenyl, heterocyclyl, carbamoyl, Ar, AlkAr, 
OAr, SAr, OAlkAr, AlkOAr, AlkSAr, S0 2 Ar or S0 2 AlkAr; 

Alki = alkyl or haloalkyl; 

Ar = aryl or heteroaryl, 

provided that the following compounds are excluded: [5-(4- 
fluorobenzyloxy)-3-oxo-2,3-dihydrobenzofuran-2-yl]-oxoacetic acid 
or its methyl ester, [4-(4-fluorobenzyloxy)-3-oxo-2,3- 
dihydrobenzofuran-2-yi]-oxoacetic acid or its methyl ester, [5-(4- 



fluorobenzyl)-3-oxo-2,3-dihydrobenzofuran-2-yl]-oxoacetic acid or 
its methyl ester, [5-(4-fluorobenzyl)-2-(pyridine-2- 
carbonyl)benzofuran-3-one, [5-(4-fluorobenzyl)-2-(pyrimidine-2- 
carbonyl)benzof uran-3-one, (6-benzyloxy- 1 -oxo-indan-2- 
ylidene)hydroxyacetic acid and its ethyl ester and (7-benzyloxy-l-oxo- 
1 ,2,3,4-tetrahydronaphthalen-2-ylidene)hydroxyacetic acid. 
An INDEPENDENT CLAIM is also included for compounds of 
formula (IA) and their salts and prodrugs. 

0 o 



(IA) 




R4 = a bond, CHACH 2 or CH 2 CHA, and 

Ra = nitrogenous heteroaromatic ring attached via C and containing at 
least one non-substituted N substituted by ZiZ^Ri and A. 



ACTIVITY 
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Anti-HIV. 

MECHANISM OF ACTION 

Integrase-Inhibitor. 
In assays, (6,7-dihydro-3H-cyclopentanepyrimidin-7-yl)-(5- 
phenoxy)pyrimidin-2-yl)methanone had an IC50 value for HIV 
integrase of 0.50 ng/ml. 

USE 

Used for treating and preventing AIDS. 

ADMINISTRATION 

The dosage is 0.05-3000 (preferably 0.1-1000) mg/day orally or 
0.01-1000 (preferably 0.05-500) mg/day parenterally. (I) are 
preferably administered with reverse transcription and reductase 
inhibitor. 

EXAMPLE 

No suitable example is given. 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: Preparation of (I) comprises e.g. 
reacting a cyclic compound of formula (II) with LC(=Z)Ra (ID) in the 
presence of a base. 

,Y 

I <"> 

L = a leaving group. 
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NOVELTY - HIV integrase inhibitor comprises a cyclic compound (I) . 

DETAILED DESCRIPTION - HIV integrase inhibitors comprise a cyclic 
compound of formula (I) or its salts or prodrugs. 
Rc + Rd = optionally fused ring; 
Y = O, S, NRe , ORe, SRe, NReRf or N=Re; 
Re, Rf = A, or 

Re + Rd = a ring; 
Z = O, S or NH; 

Ra = C(=X)Rb or nitrogenous heteroaromatic ring attached via C and 
containing at least one non-substituted N; 
X = O, S or NH; 

at least one of Rc + Rd, Rd + Re or Ra = substituted by Z1Z2Z3R1 
(optionally substituted by A) ; 

Zl, Z3 = a bond or optionally substituted alkylene or alkenylene; 

Z2 = CH(OH), S, SO, S02, S02NR2 , NR2S02, O, NR2 , NR2CO, CONR2 , COO, 
OCO, CO or optionally substituted alkylene or alkenylene;. 

R2 = H or optionally substituted alkyl, alkenyl, aryl or heteroaryl; 

Rl = optionally substituted aryl, heteroaryl, cycloalkyl, 
cycloalkenyl or heterocyclyl ; 

A = H, halo, COOAlk, COOH, Alkl, OAlkl, AlklOAlkl, N02 , OH, alkenyl, 
alkynyl, S02Alk, SAlk, nitroso, N3, amidino, guanidino, CN, NC, SH, 
S02NH2, NHS02, CHO, COAlk, OCOAlk, hydrazino, morpholino or optionally 
substituted amino, cycloalkyl, cycloalkenyl, heterocyclyl, carbamoyl, Ar, 
AlkAr, OAr, SAr, OAlkAr, AlkOAr, AlkSAr, S02Ar or S02AlkAr; 

Alkl = alkyl or haloalkyl; 

Ar = aryl or heteroaryl , 

provided that the following compounds are excluded: 
(5- (4-f luorobenzyloxy) -3-oxo-2 , 3-dihydrobenzof uran-2-yl ) -oxoacetic acid or 
its methyl ester, (4- (4-f luorobenzyloxy) -3-oxo-2 , 3-dihydrobenzof uran-2-yl) - 
oxoacetic acid or its methyl ester, ( 5- (4-f luorobenzyl) -3-oxo-2 , 3- 
dihydrobenzofuran-2-yl) -oxoacetic acid or its methyl ester, 
(5- (4-f luorobenzyl ) -2- (pyridine-2-carbonyl ) benzofuran-3-one, 
( 5 - ( 4-f luorobenzyl ) -2 - (pyrimidine-2-carbonyl ) benzof uran-3 -one , 
(6-benzyloxy-l-oxo-indan-2-ylidene)hydroxyacetic acid and its ethyl ester 
and (7-benzyloxy-l-oxo-l, 2, 3 , 4-tetrahydronaphthalen-2- 
ylidene)hydroxyacetic acid. 

An INDEPENDENT CLAIM is also included for compounds of formula (IA) 



and their salts and prodrugs. 

R4 = a bond, CHACH2 or CH2CHA, and 

Ra = nitrogenous heteroaromatic ring attached via C and containing at 
least one non-substituted N substituted by Z1Z2Z3R1 and A. 
ACTIVITY - Anti-HIV. 

MECHANISM OF ACTION - Integrase-Inhibitor . 

In assays, (6, 7-dihydro-3H-cyclopentanepyrimidin-7-yl ) - (5- 
phenoxy)pyrimidin-2-yl)methanone had an IC50 value for HIV integrase of 
0.50 mu g/ml. 

USE - Used for treating and preventing AIDS. 
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(57) Abstract: A compound represented by the formula (I): [wherein R c and R D in combination form a ring in cooperation with 
the adjacent carbon atoms, provided that the ring may be a fused ring; Y is =0, =S, =N-R K , etc.; Z is =0, =S, or =NI J; and R A is a 
group represented by the formula (II) (wherein ring C is a nitrogenous aromatic heterocycle), etc.]. It was found to have integrase 
inhibitory activity. 
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m&m-Z&^X £ <fc < ; YBYB = 0> = S, =N-R E ^-C-fet);Ztt = 0, 
= SXtt = NH"?ftO ; R A « 5£ : 
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h i v-f >x^7--effl»jstt&*r 

5 ^^^^ 

*S8B8fci:s H I VW >x^^-Hf fflgfiftt&^r SSi^ftf-M TT3o 

10 (Human Immunodeficiency virus, KTHI Vtfet) tt, ^ 5*c 14 & £ iffi M 
# (Acquired immnodef iciency syndrome, HIT X 

m^M (AZTx 3TCI) fcT'D^T'-'tflBSffl U >7*-f * tf*^) 

^^J#ffli^S/t) J ^^^-efe^ fcfB££*lT^S (Balzarini, J. et al., 
Proc. Natl. Acad. Sci. USA 1996, 93, pl3152-13157.) a ttH I VMt 

ftffifRftSftfc'f >f W099/50245 , 

W099/6252O,W099/62897^WO99/62513^W000/39O86xWOOl/OO578 fclB«© l,3-3> # 
25 *y^>R»s 1, 3-7D;tyyt>g^!!i 3 fe5o * tzM ® J >t- — -B 
BUM £ bt t± N W001/17968 fcffittOT* U ;HlBI##xW099/62520 Cfe«B©(6- 
*>5>/l/;J-*5/-l-:*-*V-r >£*>-2--f D 5*>)-t F n **/mMs% 2 2 2 07 
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^Ufc-ftiM (Chicago, Illinois, USA, 26-30 August, 2001) fcTH6*©(7- 
^yVfrXZ-is-i-t* V -1,2,3,4-r hHFDt?^ >-2-^f U 5 s >)-t h* 

5 

■rfcfcfcsS; (I) : 



*C»'^©#***t>'r»^ttft^) ;Y« = CK = S, = N-R E S - O - R E N 
-S-R E s -NR E E F Xli-N = R 1 t^!) ; R E ;&V R ti*ti&& IT 

Zli=0> =SXU = NHT!*5 ; 



20 (5£<K C«tt, 8^4#t5B?t:»«t4*?©n, il>ft<i:*-o© 




R A &5£ : 
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5 C§XliR B ©^«; < tt)-~-oft s 5$:-Z 1 -Z 2 -Z 3 -R 1 (5£>t>, Z 1 

$ tlX ^T * cfc UT;i/^r- V - CH (OH) - s -S-, -SO-, - SO 
2 -, - S 0 2 N R 2 - , - N R 2 S 0 2 - , - 0 - N — N R 2 — s - N R 2 C 0 - , 
10 — CONR 2 — N - C ( = 0) - 0 - , -O-C ( = 0) -Xli-CO - ; R 2 

liykm, gH^nt vnt & «k.v>7';i/:*-;K fiJ&^tiT^T £ J; U 7 ;i/ £~ — ;i/ , g 

fLT T % i. V> ^ D/^^^K g$&£tlT VnT £) <fc V> £ D 7 )l >T - & © 

R c XVR D ^I«t^I, R E S^R D * 3 l^^-r^JiT J:-^C«:otMt§ 
m, C3lXttR B #, ±B£, :-Z 1 -Z z -Z 3 -R 1 Z * s ZK Z 3 

;w r ;i/ * ;v * ;i/ * - ;w B&Z hx^x i> J:vnt 5 y , r ;]/ ^ ;i/ ^ # , 
;i/^^-T;i/^;i/s ad7;^;k yNDT^n^s/, y\nT;i/n *$/7;i/^;k a 
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;i/77^E^;i/s x^*7^a *;i^;i/> r;v*;i/*;i/^-^s 7 * >v Jj >i # 
^;i/;f*$/ s tf7^A t;^'JA g&£ftT i^t * Ji^r u fil&£ 

tit u^^f n7'J-Af *x li^nt ^ t £ J; ^ 7" ^ ;v * ;v ;t 
Jp^, tit vn-c « <fc 1^5* D T u -;i/7;H;W*i'v ggl^ntVNT^ 

£ ^ t ^ ;i/ * ^ s gi$ntvM*<kv^f n7'J-;v7;i/ + ;i/f fi^ 
10 £*xt^t J: ^7 U — iBjfcSftx^T .fci^x'n t* u — 

T^lJ;^AfD7 l J-;l/f^7;^^^^ mWk^tix^x * iv^T'J-^^^*- 

7;v^^^;i/*=^»vf!fe$ tit i^t * «t ^^fD7 U -;i/7*;i/^;i/^^*- 
15 w&fta.fiu [s-(4-7 ^* d ^ > * ^ )-8-* + y -z,3-y t f d - 
^>^7 5 >-2— f v -ffls&xtf-t©;* ^i/a^^K [4-(4-7 ;^d^ 

>S>;nfr*$/)-3-tf * v-2,3-y t FD-<>^7 7 >-2-^ ;]/ v -fftt&tf 
^©^^I/^t^K [5-(4- 7 ;i/ * D ^ > ;V)-3-# * V -2, 3- *J t Fn-^>^7 
7 >-2--f y-ftttX if fMXfJK 5-(4-7 ;v ;T n ^ > ^;i/)-2- 

20 (tr y >-2-*;i/5j?-;i/)-^> y 7 5 >-s-*>, s-(4-7^*n^>s?;i/)-2-(ir 
g ' >^ >-2-*;i/^-;i/)-^> s /7 ^ >-3-:*>, (6-^>s>;i/;** J'-i-tf-* v- 

*^->-l-3T* V -1,2,3, 4-r b5hFDt7^ U>-2--f 'J^^O-t Fn*i/» 
< o ) T?j3*£ft*rti£-» (WT> r #2§H,JHb£^j fcV^) > ?©7DF 
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VJfrXM, SHI V|g N JrCHTLV - 1 (Human T cell leukemia virus type 1 : 
t > T 6Jfil#I *? 4 )IZ 1 §0 JnlF I V ( Feline immunodeficiency virus : 
^I'fX^/M) H> %L S I V (Simian immunodeficiency virus : V )V 

izzti ^(Dmmmm, ^n^^^^^^-tLx^^t^mmmM, nat^i^x 

tfCHIVH, -f «H#»s ft HIV ffl-&SI*Ji{H:-f 

dti&l±N ft HIV Hi: btffl^fe &fs ft AIDS -T&*>-& % x^XSV?(!) 

io H£ia#i$ffitts (arc) , jfifrtt^iS'ft >^«sffi 

(pgl) % xv-B&s $zm&.jkfriRffi'j>&mmm, x^xiitt 

hiv »Mtt©?&af fcw fc^#"c**o 

( 1 ) 55 (I) : 
Y Z 



i^ftfeotU< ;*IB«^©#lEXtt*#44*t)L (BUST 

20 #c8-£©#as**to-r«£ttfcvN) ;y« = o, = s s =n-r e , - o - r e , 

-S-R E , -NR E R F Xli~N = R B tfe D ; R E RXF R F (i -e ft* ntti: U X 

wmgmAfrt>Mfc$tiz®&mx'$> d i&tzitRzjsiVRv&Mmtzm^t- 
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Ztt = Os = SXtt = NHT?fcD ; 



RMiS : 




SftT ^X % cfc P -CH (OH) - S - *. - SO-, -SO 

15 2-, - S 0 2 N R 2 - , - NR 2 S0 2 -s - O - > — N R 2 — N - N R 2 C 0 - , 
-CONR 2 -, - C (=0) -0-, -0-C ( = 0) -X«-C0-;R 2 

KJftSftT^T $ <fc l^T U * tit V^ t 4> «fc ^ ^ T" □ T U 

^$nt^rtiJ:^^^D-y-^^;i/) ti^n^St ffi SfttiD ; * £> fc s 
Sis C3tX«:R B # N ±135S : - Z 1 - Z 2 - Z 3 - R 1 (5t 4", Z 1 , Z \ Z 3 




+ , X(i=0s =SXIi = NHffe!) ; R B li S^SSf A SIR * ft 5 IB 



WO 03/047564 



PCT/JP02/12582 



ntmmtmMmx&z) x^znzmxw&znx^zuftcD&Lmx, 
wmmm a *> s& $ n % gilt * nr v^ r % «t v^ 0 

t ;i/ n > N t ;v n * ^> T ;]/ * jv s - h n „ k FnJfi/, r ;i/ >r - ;i> ^ 7" /i/ * =. 
;vft7;i/t;K ;\d7;K;k ^ d t ;i/ 3 ;\ u yj)/n */ y ft * & s © 

c? T T & efc V"> # D7J1'^JK S^^tlT ^ T * «t V^> £ D T tr - ;i/ N 

io ^ 7 r -f /k x^*7?a t;i/*;i/#;v#-;k t ;i> * ;v * ;v # 

-;v^-^s/ N bF7^A */H?y>^ w&znx^x <b X^t y -;k BJ&£ 
ftt v» *r 4> J: uat D7'J — ;k Bft^ftti^-c* J^t^/i/*^ gft^tix 

15 tlX^X § Z^^T-VT V BftSftTVk-C* <fcV>7 > 5;^df•;]/:* 

*S/^ W%L$ tlXUXb J:V^ArD7 \) —)V7 to*))/-** WWk £ X U X & 

i^U^7iJ-;i/t^f^7;^;v^ ii$iit^t*> ii\AfD7'J- 
;i/ # * r ;u * ;k Bife$*iTv>Tfc J;^:p y — ;i>f-#r;i/*;K mftSftTv* 
20 ttJ:v^fD7'J-;vf *7;v*iK nr^r .kv^T y — = 
;i/ s g^^tiTv^r 4>J;v^^dt'; B3&£ nt 4 «k v> r 
— ;i/j&fl c ®i&&i'i"C v\t J; o t y — ;i/ r ^ * ;v * * — 

^>^7 7 >-2--f ;v]-^^v -ifisvt© * [4-(4-7 d ^ 

25 >y^*-*^)-3-**V-2,3-y k FD-^>V75 > -2— f * V -» MJ&V 

^(D^T-fr^ZTfrs [5-(4-7;i/^D^>i>;i/)-3-^^V-2,3-^k F D-^>^/7 
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V -1,2,3, 4-t- F7trnt7H >-2->f ij?>)-t h* D 

(2) R^lFR^IIt^Stf, ^^>IWlfe, 5*Xfi6*© 
JS^l!© k R A A s Sl : 



15 (3S«tU XI4=0, = S Xtt = N Hl?fe tJ ; R B $ tit ^ T «fc ^ T U - 
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#*&*Sfctt7 , /l/*l/>'TJ& D ; R 1 jPfcjftSftTV^ & «fc M 7* U -^Tf»*± 
15 IB (13) ~ (20) © V>f ft*»CB«©'fti-&«JN ^©7"n F5 y ^ N ^ft£© 
^^±fF^^ft-5^X«-€-ft 5>©S^tItlo 
(2 4) S : 




(SC + s R 13 ttA:-Z 1 -Z s -Z J -R l (5$** Z 1 D ; Z 2 

&j\n r>-£U&$tiX^X to k^T V t^^tl^ST^^ R 1 

5/ x T)v n * * >\t tr u y > - 2 - ^ ;k tr y ^ v > - 2 - w 1 , 

2 , 4 - b U7y-;v- 3-'f;i/tfe5o [5-(4- 7 ;i/ a- n t> 3? * 

25 )-3-^-df v -2,3-5? t pD-^>^/77 >-2— f ^K*V-S8Jltf*©^ 

16 



WO 03/047564 



PCT/JP02/12582 



^xtji, [4-(4-7;i/^D^>^;w^-^r^)-3-^^v-2,3-^t FD-^>>;77 

>-2-J V -mmRXFZ® * t^K [5-(4-7 )V * O ^ > J?;i/)-3-:t 

5-(4-7;i/^D-X>^;i/)-2-(lf ^ >-2-*;i/^-;i/)-^>^7 7 >-3-tf >&t>* 5- 

5 (4-7;v^-D^>^;v)-2-(if y s; y >-2-*ut/*-;i/)-^>\/ y ? >-3-#>&Bfc 
•en?. 0§i»o 

(25) Si : 



O O 




10 (Si^s R 16 tt5Si: - Z 1 -Z»-Z»-R 1 ( £ * . Z 1 jS-&^fc 0 ; Z 2 

A*- 0 -tr& D ; Z 3 *s#M-&T*fe \) ; R T-^£ft3S-£& 
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±13 (1) |B*©^b'&4Sl©ftfflo 
tt"F £* BUB ft B U < K * « 

55 (I) : ' 



Y 



Z 




(I) 



20 



WO 03/047564 



PCT/JP02/12582 



(A** R°, R D N Y N Z&t>*RMiituf3 J: MSI "C-^ $ ft£-fb-£fe© 
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l,2,4-t^f^7V'-Jl/-MJk l,2,4-^^i?-^7\/-;V-3--f ;V> V f- 7 V - 
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f7 »; 7 »;-^.5.^, 1,2,4-^7^ 7»;-^-8"f /K 1,3,4-* ¥ 7 s ) — )\> 
l.M-tt^fr^-fl'-M*, 1,2,4-* 7- ^-;i/-3-W bT U 

25 U ^ V >-2-j /K l,3 1 44*t^7V'-)W2-^V, 1,2,4-h 'J 7^-^-3^ ;K 

C 38 3ftsjfi-^an?Jfe * ^r- n 7- y i: LTfc^ ±IB©#^ £ 1 ~ 4 j@ © 5 ~ 8 
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-;i/-2--Y ;k ^>\/*^-9-^-;i/-2--r ;k *y u y-2-f ;k yyyyy-3- 

y i) >.i--f -f v*>» u y-3-w frmiPK * b<s u y- 

2--f ;w -f y *y y y-i--f ^% y*>"J>-8-'f/i/*tfffsi/^. 




3 X V R Mi mTlB M) T? w 2 ft « SX « A *> $> 38 ft * ft S fH*t 
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^ $ tl t ^ T £ £ ^ £ D 7 ;V ^ - ;i/ s £iX-t^T&<fcV'>'\'7-Dlt'l'^;K 

z ;y * ;i/ # ;v * - ;i/ s 7 , ;i/^;vA;v^^;v^-dr >s s wWkZnx ^x & u — 

15 $ntv>t* iVA77;v^;vf ii^nt^tui^f D7'J-;v7;K 

fix v^t & <t^T y -;i/^-^r ^ 7;i/^;K $ fix * J: ^ 
^\^n 7 D — ;i/^^^>t;i/^;Vn gi^ht^t^ £ ^7* u - ;b :7 x ;i/ * ;k 
ii^nt^-c ui^tdt'J -;i/^*t;vjp;v, em^tiT^T $ i^7'J 
ii$ntut*J;u^rD7iJ-;MJi/*-;v, Ift^lxt 
20 ^tfe t fcv^7'5;i/dr;v^;i/*-;i/ N ift^tit^t* iu^f D7'J-iV7;i/^ 

tlT i) <fc ^7 5 / * * ft T V> T «t V^ 7 D - ;K 

nx^r & ct ^ ? d 7;i^-;i/X&ffi$£ tit & i^^fD*^^;vtfe 
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# £ , R A #s S:-C ( = 0) -0R 10 T*^£ft3S£fe&:i£:-C ( = 0) 
^ R A #5$ : 



20 -zi-z^-Z'-R 1 (5£<K Z 1 , Z 2 , Z 3 &Z>*R M^ituiat M^ft^o ) 

Sit-Zi-Z^Z^R 1 (5S<K Z x s Z 2 , Z 3 , &0<R M±ililIBi:l3*» 
-efe^o ) T-m£ti%&t\sX&, #] x. &\ 5$ : - R 1 N 5£ : - C H 2 - R 1 . 5£: 
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-CH = CH-R 1 , ^ : - CH (OH) - R 1 s ft : - S - R 1 > ft : - SO- 
R 1 > S:-S0 2 -R', Si-SOzNH-R 1 , S:-NHSO r R', ft : 
-0-R 1 s ft : — N H - R 1 n S: -NHCO-R 1 , ^i-CONH-R 1 , 
: - C ( = 0) - O- R 1 ^ * : - 0 - C ( = 0) -R j$ : - C 0 - R 1 > 

5 S:-C 2 H 4 -R 1 ^ 5 £:-CH=CH-CH 2 -R 1 , S:-CH (OH) -C 
H 2 -R 1 x Si:-S-CH 2 -R 1 s Si:-SO-CH 2 -R 1 . S:-S0 2 - 
CHj-R 1 , S:-S0 2 NH-CH 2 -R 1 s ^:-NHS0 2 -CH 2 -R 1 ^ 
ft:-0-CH 2 -R 1 , i:-NH-CH 2 -R', S : -NHCO-CH 2 -R 
l s S:-CONH-CH 2 -R 1 s 5* : - C (=0) - 0 - C H 2 - R 1 , ft : - 

10 0 - C (=0) - C H 2 - R 1 ^ S:-C0-CH 2 -R 1 , 5$:-CH = CH- 
■CH=CH-R l , 5S:-CH = CH-CH (OH) - R 1 > ft : - C H = C H - 
S - R ^ S:-CH = CH-SO-R', S:-CH=CH-S0 2 -R 1 , ft : 
-CH = CH-S0 2 NH-R 1 , Si:-CH=CH-NHS0 2 -R i , ft : - 
CH=CH-0-R', S:-CH = CH-NH-R', S:-CH=CH-NH 

15 C 0 - R 1 x ft : - CH = CH-CONH-R 1 s ft : - CH = CH-C (=0) 

- 0 - R 1 x S:-CH = CH-0-C (=0) — R 1 N S:-CH=CH-CO 
-Ri, S:-CH 2 -CH=CH-R 1 ^:-CH 2 -CH (OH)-R 1 ^: 

- C H 2 - S - R 1 N S:-CH 2 -SO-R 1 , i: - CH 2 -SO ! -R 1 ^ 5£ : 
-CH 2 -S0 2 NH-R', S:-CH 2 -NHS0 2 -R 1 > S:-CH 2 -0 

20 - R 1 . - CHj-NH-R 1 , ^:-CH 2 -NHC0-R 1 s 5£ : - C H 2 
-CONH-R 1 , 5£:-CH 2 -C (=0) - O-R 1 , S:-CH 2 -0-C 
( = 0) -RK S:-CHj-CO-R 1 ^ ft : - C H (OH) - C H = C H - 
R 1 N Si:-S-CH = CH-R 1 s S : - SO-CH=CH-R 1 , ft : - S 0 
2 -CH = CH-R 1 . S:-S0 2 NH-CH = CH-R 1 , ^:-NHS0 2 
25 -CH = CH-R 1 . S:-0-CH = CH-R 1 , S : -NH-CH = CH-R 
S:-NHCO-CH = CH-R',S:-CONH-CH=CH-R 1 , ft: 

- c ( = 0) - 0- CH = CH-R 1 . ft: - O- C ( = 0) - CH=CH-R 1 , 
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S:-CO-CH = CH-R'> S:-C 3 H 6 -R', 5$:-CH 2 -CH = CH 
-CH 2 -R 1 > 5£ : - CH 2 -CH (OH) - CH 2 -R 1 s 5$ : - C H 2 - S - 
C H 2 — R 1 s S:-CH 2 -SO-CH ! -R'> S : - CH 2 -S0 2 -CH 2 
— R 1 N S:-CH 2 -S0 2 NH-CH 2 -R', ^:-CH 2 -NHS0 2 -C 
5 H 2 -R'^:-CH 2 -0-CH 2 -R 1 ^:-CH 2 -NH-CH 2 -R 1 , 
5Si:-CH 2 -NHCO-CH 2 -R 1 . ^:-CH 2 -CONH-CH 2 -R 1 , 
S:-CH 2 -C (=0) -0-CH 2 -R 1 , 5£:-CH 2 -0-C (=0) - 
C H 2 — R 1 x S:-CH 2 -CO-CH 2 -R', S : - C 2 H 4 -CH = CH- 
ri v -CH 2 -CH = CH-CH = CH-R 1 , S : - C H 2 - C H (OH) - 

10 CH=CH-R 1 ^:-CH 2 -S-CH = CH-R 1 ,S:-CH 2 -SO- 
CH=CH-R 1 , 5£:-CH 2 -S0 2 -CH=CH-R 1 , 5$ : - C H 2 - S 0 
2 NH-CH = CH-R 1 , S:-CH 2 -NHS0 2 -CH=CH-R 1 , 5$ : - 
C H 2 _ 0 -CH = CH-R 1 > S::-CH 2 -NH-CH=CH-R 1 , 55 : - 
CH 2 -NHC0-CH=CH-R 1 sS:-CH 2 -C0NH-CH = CH-R 

15 1 x S:-CH 2 -C (=0) - 0- CH=CH-R 1 , i£:-CH 2 -0-C ( = 
0) - CH = CH-R 1 s S:-CH 2 -CO-CH = CH-R', : - C H = 
CH - C 2 H 4 -R 1 s S:-CH = CH-CH=CH-CH 2 -R 1 ^:-CH 
= CH-CH (OH) - CH2-R 1 , i : - C H = C H- S - C H 2 -R ^ 5£ : 
-CH = CH-SO-CH 2 -R 1 ^:-CH=CH-S0 2 -CH 2 -R 1 ^: 

20 -CH = CH-S0 2 NH-CH 2 -R 1 ^:-CH=CH-NHS0 2 -CH 2 
-RK S:-CH=CH-0-CH 2 -R 1 . S : - C H= CH -NH- CH 2 
-R 1 , ^:-CH=CH-NHCO-CH 2 -R 1 , S:-CH = CH-CON 
H-CHj-R 1 , 55:-CH=CH-C (=0) - 0- CH 2 -R', S : - C 
H=CH _ 0 _C (=0) -CH 2 -R 1 XI«:-CH=CH-CO-CH 2 - 

25 R 1 (5£4U RMi^ StfeSftT^T* U S tit ^ T * «fc ^ ^ 
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ttC, 5S:-Z 1 -Z»-Z a -R 1 Z 1 , Z 2 , Z 3 , StfRiftKlBk 

iilT'^^o ) T*^£ ft* Si: LT x 
1) Z'S^Z^sf^tfe^i^. 
5 2) Z'SVZ^ffi^tfe^ Z 2 #-CO-> - 0 - , - S - S O 2 - 
X.\±{&®l7)V*)s> (»C-CH,-, - (CHj) 2 -) TJ*S*§^ 
3) Z Z ^IS^tfe Dv Z 2 tf-CO-, - 0 -s -S-s -S0 2 - 

X(ifil7;i/JF^> (#C-CH 2 -, - (CH Z ) 2-) TJfctK R 1 A s H ^ $ 
ntV>T%AV^7'J -;VXIiSi$ ftT V»T Ul^rOJ'J — 
10 4) Z 'StfZ 3 ##fS^T-fc tK Z 2 #- S 0 2 - s - C H 2 C 2 H 4 - 

5) Z 1 tf%m&2.&Tfl'*^>'e$> Ds Z 3 #Jllfg£T-& Z 2 #gg|;*ftT 
4) £^7;!/*!/ >> 7-;i/^rr: 1/ >XI4- 0 -T?* R ^ISI&cFftT^T 

15 t=J;^7U-;K fi^nt^t* iV^fDT 'J -)VXti±Wm$ foT^X 4) J; 
V> t/ O 7J]/*))/<Dl&'&s 

6) z 1 #JmB£xti7';i>* i/ >x-fc z>m&. 
7 ) Z 1 AsiHiB^Tfft 

8) Z 2 tf7»*\s>s - S0,-Xtt-0-tfc4i^ 

20 9 ) Z 2 #T;i/*lx>X«-0-T*&3:ll^ 

io) z 2 # 7 ;v ^ i/ > x & - o - t- & s t§ 

in 7.*i$%.m£5L&7 )\>*\s>-e&%mei, 

12) R 1 # fl^ £ ft"t V 1 * T 4) cfcl'iS/^ D T^V^JK E&£ft"£UT 4)<fcVNT D 

25 1 3) R ^sfiii&^tlTl^T 4) cfcl^i*'^ n/A^^K B& $ tit l> T % J: V> */ t> 
DT;i/^n;i/ N H$£ftTUTfecfcl^?n+M£;b;K&gJ&£ftT^T t> «fc ^ 
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14) r l tfmWk%h~z^-tb£^i'? dt;i/*;k g$i£ ftx ^x & <fc v^T y 

i 5) R 1 ftmrnzftx^x & <fc^r 'J - ;v -e 3 *§ £n 
5 16) z x ;&tfz 3 #J£i£S \) . z 2 #t;v* >T*fe D ^ R^B^^tlT 

17) z !#ijiifi±i^;£teT;v*w tK z 3 ##?^t:&!k z 2 #gj&£ft 

$ tit v >t % x u r y - ;v x ® & £ ft x v a x i> <fc ^ ^ r- o t y - ; v x S & $ ft 

is) z'sirz 3 #^n^n$i:fe itffe^xi*7;^i/ >-cfe ?> ; z 2 # - o 

1 9 ) r 1 d ff vxw^ftxx^x % «fc v> 7x-;vtfeDs z 1 

2 0) R'^4-7i^D7i-;^fe^ Z 1 T'fc t> * Z 2 # T ;V * V > 

Xtt- o--e& ^ z 3 ##!§-£XfiT;i/* v >t? 

2 1) Z 1 D s Z 2 1$7 * V > 5L\± - O - X %> ^ Z 3 ##^-£X 

20 #8F$ b^o 

55 - z 1 - z 2 - z 3 - R l x^$ft5&<Dt%&v^mVf-mt^x&, 

;v N 2-7;v:t d ^> 3-7;v^o^>^;v. 4-7 n ^ > Pfr, 2-7 n d 

^7;i/^rn^>^;i/s 2,5-y7j^D^>y;k 3,4-^ 7 d ^ > 3,6- 
25 s^/ua-D'oy/K 3-h>J7;i/tn^f;i/^>y^ 4- b 

ij 7 ;i/ 1 n ^ f ;i/ ^ > ^ ;k 4 - 1 K d i/ ^ > ^ ;v > 4-y 

Df<>y;K4-7xrjH>^iK2-7i-JI/Xf 2-(2-7 D 7 * - ;V ) 
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x?-7K 2-(3-7)Vtn7x-MxfjK 2-(4-7^D7x^)if^ 2-(2- 
^ D D 7 x-jV)xf-JV s 2-(3^DD7x-;i/)x^;K 2-(4-^DD7xXjH 
x^7K 2-(2,4-y7i^D7xXJHxfjW 2-(2,6-^ 7;V* O 7 xx;V)xf 
7K 2-(2,5-^7^tD7xx;v)xf;K 2-(3,4-i;7;^n 7 xx;v)xf ;v x 
5 2-(4-^7l/7 x-;V):n^7K 2-(3- h U 7;^D^]V7x-;Hxf ;w 2-(4- 
hiJ7^tn^f;i/7xx;v)xf;v N 2-(4-t Fn^i/7x = ;v)xf ;k 2-(4- 
^ h*i/7xx;i/)xf ;K 2-(4-7*d ^ 7 x x:;v)ai^7l/ N 2-(4-fc* 7 x - y ;i/ ) 
i?-7K >771/*-;K 2-7;i/^D^.>4f>^;V^-;V, 3-771/tfD'O 

-tf > 77V*- 4-771/ ^"D^>-1f>7N ;i/*-;i/ N 2-7 o D^>4f>x;i/*-;i/ s 

10 3-7 D O >7 7V*-;i/, 4-7 O D ^ > 7x 71/*-;K 2,4-*7 7 71/:* D ^ 

>-g >771/*-;W 2,6-^7 71/^D^>-if >77l/*-7K 2,5-^ 7 D ^ > -H 
>771/*-;i/ N 3,4-^ 7 71/tf H ^>Hf >771/*-;i/ N 4-* 71/ ^ > -t? > 7> 71/ * - 
;i/ s 3-h'j7^D^fM>«>^^* = ^ 4- h 'J 7 71/* D * ^7V^>-t? > 
4-b b-D*$/^>-l£>7 7l'*x:;i/ > 4-^< b 7s 7V*-;k 

15 4-7* D ^'O-tf >7 71/* — 7V, 4- 7 x = 71/ ^ > > 7 71/ * - 71/ s 7 x r. ;i/ ^ * N 
2-7 ;i/* O 7 x r.;V5^*s 3- 7 7V * D 7 x - 71/ ? * s 4-7 7V* D 7 x n *s 
2-7 D □ 7 ix;vf ^, 3-^Dn7xx;i/ft, HoD7xx;i/ft, 2,4-i> 
7 71/^D 7 xXjVft, 2,6-S777l/#07 ix;^^, 2, 5-$7 7 ;i/ □ 7 x x: ;i/ 
^tf, 3,4-i7 7 ;i/^ D 7 xx:;v^* N JV7xx;i/f-^, 3- h 'J 7 TV* U 

20 f-71/7 xXWl/^;*, 4-h 'J 7 71/^P^^7V7 x-;Vf *s 4- 1 b* d * 7 x - 71/ 
4-^ h *>s7 xx:;i/^;fr, 4-7nt7xx;^t, 4- b 7 x = »J ;i/f- * > 
7i/^J/ N 2-7;i/#P7x7*J/> 3-7**D7x7*'A 4- 7 71/ #0 7x7 
2-7DD7x7^^ N 3-^DD7x7*A 4-^Dn7x7*A 2,4-i> 
7WD7x7*A 2,6-y7il/*D7x7*A 2,H7;^D7x7^A 
25 3,4-^771/#D7x7*^ 4-^*7x7*A 3- b 'J 7 71/ :* □ * ^ 71/ 7 x 7 
*i/, 4-b »J 7;i/*D^;V7x7^A 4-b FO^V7x7 4-* Y * *s 

7 i^J/ v 4-/Dt7x7*A 4-7 xx:;i/ 7 x 7 ^^> s ^>^>f7K 2-771/ 
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#a ^ >vf-f 3-7 7i/;rn^>\7V 7K 4-7 7i/;t a ^> v^-f 7K 2-7nD^> 
v^;v, 3-7 n a ^> 7K Hdd^> 7K 2,4-^ 7 WW ;v, 
2,6-57 ^>y-f tk 2,S-y7;wn^>y>f;K 3,4-i* 7 7i/# n ^ > vf 

-f 7K 4-^ ^;i/^<> 7K z-v u y)v%u* 3-)]/^> s J<< 4-b'j7^*o 

5 ^^-;v^>^^ 7K 4-hFnJr>>^>y'^K 4- ^ b sy ^ > V -r . 4-7"n^r 
^> s 7V;K 4-7i-JK>V'-f;K 2-^:n~7K 3-9^-7K 7;P7"J;K 3- 
7>J;v^;k (2-7 a nff-tf 7 ^ >-3--f 71/ 2-tf 3 y 71/ x 3-lf n y 71/ x 
4-^3 iJ^(2-7WDK U y >-3--f 71/)* ^7K(2-7 7V;t D \f U 5> >-5— f 71/ ) 
*^7K (5-7 71/2}- □ tf U >-2-'f 7V)* *-7K i^l/tf*^ 4-7 71/tf D > 

10 ^71/2}-*^ 2-7 x^7V^^7l/*^Pi/. 2-(4-77l/^D 7 ^-71/)x^7V^^r^s 
3-7 71/7° n tf7K 3-(4-7 7l/^D 7 *-7l/)7*n If feT & ft S 0 

1**8 f ^Jl^ fc-*Sfcfc o T^JE** 3 3§x ClXiiR B A^ _£|B5$ : - Z 1 - Z 2 
-Z 3 -!* 1 (5$«lK Z 1 , Z. 2 . Z 3 &?>*R 1 tt«rBi:H3t«"e**) T*^c*ft3 

b < J± N l~5 <!0±fBS4fc£C e fc t> e&<*ft-0>-tfc <fcv>o 

g^Slf-A^^^^$n?>e^Si: UTfcU *J|K 7ND^>, 7 71/ 3 * 5> * 71/ 
tf-7K #7l/#=*$/s 7 7l/*7K 7 7V 3 * x 7" 71/ 3 * 7 71/ 71/ % -fD, k 
20 FD^S/, T7V-7--71/S 7 7l/*^7K 7 7V * 71/ 7 71/ * - 71/ N «tfc <* ft"C U T % «fc 
7 71/ * 71/ ^ # s 7 71/ * 71/?- #7 71/* 71/ x 7\D771/*7K 7N O 7 7V 3 * 
/n. D 7 7V3 ^ T 7V 3^ 71/ v $ ft *t V> X & <fc ^ ^ £ D 7* 71/ * 71/ . BJfe^ft 

TMT i &sfcl > >S/7P7 7l/'$ r — 7l/x fitfc <* ftt V* T * £ V> x D It -f 7 7K # * V •> 
^ * V s - V s TVY, 7 XV J s tf7 — i?Ss i/77, ^7^77, * 
25 71/* 7° h N Bft $ ftT l^T £ V> * 7Wt * -f /K 7 71/ 7 7 * <f 71/ x 7 7V*75 7, 
*7V^7K 7-71/^71/*7V5l?-71/x 7 7V *71/# 71/ - 71/ # * V, t h* 7 7 N 71/ 
* U 7 % ia»c?Fft-r l^T * ct V^7 U -7l/x BSl^ftT VNT t ct Af O 7 '7 -7Vs 
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$/t-;i/*;k l^§nt^ti&J;^Afn7 l J-;i/t + i'7JH;K g$i£ftT 

10 D T -;i/^;i/7}x-;V > gift $ *lt T 4) J; ^ T 5 ;v * ;i/ ^-^S-^fi^ £ 
nx^xb£^^^u7V~)V7)\s*)VZfrfrs-)\sifiigtft>tiz>o 

n^> v r;v=i 7***s -bDs tFD^r>>, r;v^-;i/s 7>;i/*-;i/s 

15 *7;i^;k /\n7;i/*;K /\d7*3**/n ;\d7;^ + ^7A*;k 
tix^xb m^yf uTfr*fr, M*nt^T*J:^ , -'^D7^^ = ^ 
^fttlNTfccfcl^^nl^^K **Vn H + V, i^7A ^^*7K g 

_;V7;^;K K& * tit ^ X *» £ ^ 7 U -;V * * 5/, II * tit VMT 4) £ 

'J - jl/ ^" N > , |UShT^tU^7i;-H^ a&sftTVkt <& £ 

25 »^ntoxui^fD7 l J-^7;^;i'ft^ g&SfttuT y 
3^>7;i/*;w g^$ntvM* c t''^T0 7 , j-;i't^'>7^^;K c 
i$nt^t*J;^7 | J-;i/ft7;i/^;K BtfcSftT^T iHAfD7'J- 
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)]/ 9- 1 7 ;i> * s g$£ftTV>T $ =tV^7 U - ;]/ X ;V * - ;K ffii&£tlTVNT& 

«s /nd^> s T/i/n*^ t F n &tc&m&$ tixux 

R C &7>*R D «t±Xf±R K XVR D 5&»l»S'r*JIS : f 

jEffif s5*±fcB!fe-r*isifta£i: uxi±s 7jc*^ ;\n<y> N 75**^ 
15 ;k ^f- >>*;i/^^;i/T;i/^;i/> AfD7'J-ji/7;^;vxat fd^j/As 

^ (i) T-^$n3fti^t>© a »tttT«)M*#ffiLi>. 

< 1 > 5£ (ID : 



20 (S + n R 3 £ R 4 tt^n^tl3(43£ lxms-Ss -CHR 7 - n -CHR 7 - 
CH 2 - N -CH 2 -CHR 7 -. -NR 7 -, - S - £ fc » - O - T? fe t) ; &fg 
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R 8 



(sfif. emits mG^*Gtzm*fcM&irzm : ?<!>5*>> nt--?® 

tt*#«4**t. ) Tf 5***1*3^ S : - C (=0) - OR 10 -e^£ti3S£ 
5 fcttsSi : ~C ( = 0) -NR M R 12 tSSh4S^*!) ! 

R 5 ~R i UTSmSI¥A^?>^^^ti?.§^S*fe(±Si : -Z 

i_ Z 2_ Z 3_ R i z ^ Z 2^ z j; WR ^tmmtmmm) -emzn 

;t^ttR 6 :&«fcirR 8 tt-»K:&o-c»8-ra&*IS ; ? ^*cg^$ 
ftT^T £v^>-t?y3I£7T^ tr^T <fc < ; 

10 R 5 ~R 12 3;fcttR 8 *<fctf R 6 *^**^^*^©****®^* < ti> 
-lifig, : - Z 1 - Z 2 - Z 3 - R 1 (5fc*s Z 1 > Z 2 , Z 3 £ J; t>* R 1 & 1u 13 i: PO 
3et*)Tf^$n«ST?!fe4;<ab,[5-(4-7^*D'<>y^^*2/)-3-^*V-2 ) 3- 

$;t k y-2— f ;H-**v-ff8SVt©^ /i/ x. a y /i/ % [4-(4- 

U^> i?fr$*i< )-3-#* V-2,3-5? t FD-^>l/7 7 >-2— f 
15 V-0tSV?©^f^x^f;K [6-<4-7^frn^>5>/W)-3-**V-2,8-3?fc 1* 

>^;v)-2-(^ y y>-2-AJi/*-;i'H>v'7 7 >-3-t>^ 5-(4-7;v^n--<>^ 
;i/)-2-(lf D 5. ^>-2-AM-^M>V'77 >-3-*> % (6-^>y^/**S/-l- 

#*y - w >y >-2-^f =f y )-t h* n * 0 xg^i/x* -^;v^^(7- 

20 -<>*;w*j'-i-**y-i,2,M-f ^tfDt7n >-2-^f »j^y)-t b* 

< 2 > 5* (III) : 
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R 14 — n- 




R' 



,A (I") 



(ss* N r 3 *5<fc vr 4 tt*n*n»ic i-cii^, -chr 7 -^ -chr 7 - 

C H 2 — % - CH 2 -CHR 7 -s — N R 7 - N -S-$fc&-0-T:&t>;R A 
fiS : 



tt*#«**t)t. ) T-^£ft3S> a : - C (=0) - OR 10 -ei$H5SS 
fe Id: A : - C ( = 0) - N R 1 1 R 1 8 m 5* $ ft * at & D ; 
10 R 7 ~R 1 4 tt*ft*fta:fc btSil^AiP &*tt&ft*ft&££&tt3£ : - Z 
i_ Z 2_ Z 3_ R i z 1 ^ Z 2 , Z 3 is iVR MifufS^Mil) T-^£ft 

R?~R 1 < £ fe-otfS : - Z Z 2 - Z 3 -R 1 (SS'K Z 1 , Z 2 . 

Z 3 £cfcrjR M4«fBfcH3lt«) ti?ft^St'fe§) T* w $ ft « 
15 < 3 > 3 (IV) : 



(5fc*x R 3 £ cfct>-R Mi^ft^ftaiC UT#$S^ -CHR 7 -, — C H R 7 — 
CH 2 -^ -CH 2 -CHR 7 -, - N R 7 - , -S-3-&B:-0-Tf&!>;R A 
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,8 



(5£*k emit, zm^zMi&t zmi-cdo ^s<^-o® 

R 8 #5£ : - Z 1 - Z 2 - Z 3 - R 1 (5fc(*K Z l , Z 2 , Z 3 * «k If R 1 « 18 13 i: 1^ 
10 < 4 > 5£ : 



(^*, R 13 {i^:-Z 1 -Z 2 -Z 3 -R 1 Z 1 D ; Z 2 

ifijw v > -e SJfe $ tir ^ t * <fc ^ r u -;)/ r- $> & ) ti^n^St^^ R 1 
ix s * # ;v # - ;k tr u s?>- 2 --f ;k tr u 5 - 2 ^xn 1 , 

< 5 > A : 



20 (sS*. R 1 6 ii5S : - z 1 -z 2 -z 3 -R 1 + . z 1 ##*g£rT- D ; z 2 
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D> R 15 (i= CH-XS = N-Tf»4) T-*£ftMb-£tK 





R 7 ;i/*;i/-c<& d ; R 8 i£& : - z 1 - z 2 - z 3 - r 1 (s; 

<K z Mi#!^^-t-2fe D ; Z 2 (i- 0--e& D ; Z 3 * fc It T )V * 1/ > T 




(5£f, R 7 «7k^XttT;V^;v-efeD ;R 16 (iS:-Z 1 -Z 2 -Z 3 -Ri (Si 

z 1 »k z 2 #-o--efc!3 N z 3 ^#^^--efe d > r^/nd 

^>tg^^nt^"CU^7 U ) fi^t^Sffe!) ; R 1 5 = C 

H-Xii = N-T-feD ;R 17 (i-CH 2 -Xli- (CH 2 ) a - "C * * ) T- ^ £ ft 



3<b-&! 
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< 9 > 5£ : 




R 4 &-0-, - CHa-Xtt-CH,-CH 8 -Tf*!3 ; R'SlfR 1 3 
©^"fftfrttiiSs-Z^Z^za-R 1 (Sf n Z 1 i> ; Z 2 #T 

5 0 -T»fe t) ; Z 3 £ fete t;v* 1/ D ; R 

10 XB? tl& ©i8«*n«K 

< 1 o > S; : 



o o 




(5£4U R 4 & - O - , - CH 2 -X(i-CH 2 -CH 2 -tfeO jR^SVR 1 
7 <7>iMrft>()>&5£ : - Z 1 - Z 2 - Z 3 - R 1 (55 + , Z 1 D ; Z 2 # 

15 7;i/*v>££&-0-T-fet);Z 3 V D ; R 1 ifiU 

< 1 1 > A : 
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Ri«tt55:-Z 1 -Z a -Z»-R 1 + s Z'tfJ^^TJfcD, Z 2 

t^iii^y-^ft*) t^^atfeD ; r is &^ r 18 Ji^n^n 

5 aSfcbT=CH-X« = N-T!fcD 5 R 1 7 » - C H 2 - X fct - 0 - * tt> % ) SB 

15 'J ^^VVXii^b^^^^^*^^^^- 50 
20 o 

rr/i/*;i/ji±xffcfR» l ~ l o l@© ililttxtifl-Ktf© r ;i/*;vS£jH* u 

mX.&, x^* % n-7°Dtf;V, ^V7D^iVv n-7*^;i/. ^VWn 

sec-^^;i/^ tert-^f-^s n-^>3^K *y*>*-JK ^tf'O^K tert-^ 
>^;K n-A^ri'iK ^M*^, n-^r/f^K n-tf ^ n-y=/W n-x 
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^^;i/ N x^7K a-7DK;K -< V 7 D tf 71/ N n-7*^7K -fV^, sec-7*3=- 
7K tert-7*^-;K n-^>^7K 'f V^Vf^K * # > 71/ n tert-^ >^;i/v 

5 rr;i/^-;vj(i, ±13 r 7- ;i/ * tv j c iixii*ntt±©-IIS^&*t4ft 
mWi 2 ~ 8 <@©it^ttXii^-^tt©T;v^-;i/^mift u bT-7K 1-7" 

d^-7K z-i/n^-zK i-7*^-;k 2-/f-iK 3-7x-;w 1,3-^^5? x. 

io s («iHs i-t7fJK 2-7" 7 ^7K i-7 > h y ;k 2-t> h u 9-t > b 
y i-7xt>l> V 7K 2-7 it> F 'J 3-7 x± > b u 4-7 xt- > h 

t7f;k 2-^-7^;i/) #3M:f£>n&o 

15 l$t5o 

20 £ 1 ~4fla^A;-eV , >-r&«fc^ 5~8H©^#3f#s 1 ~ 4 fi © 5 ~ 8 « © 

}%mmi> b<tt#© 5~8*©^#^-N7 i D3ii:^-&u-rv>i>, s^m^^cffi^ 

r^y-v 7 '7 -7i/j t It lis #I;U£., 7 '7 ;v 2-7 '7 7K 3-7 V )V) , 

2-ifxn7K 3-^x-7l/) , KnU^ l-trny/K 
25 2-t! D U 71/, 3-t° D U 71/) . -f 5. V V* '7 71/ (#1 X 1--T ^^'J 7K 2--f 5. 

\ZU7K A-4 $ y V" 7V) s tr^^U71/ (^J^(i, ^ D 7K 3-t*7 V* U 71/, 

4-tf7^'j7V) s rUT^U/l/ (#l;U2s 1, 2, 4-b U T^-7l/-l-^ 7Vs 1, 2, 
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A-h 7 V y -;v-3-^ ;k i, 2, 4- h y 7y-;v-4-f , rF7 v" y ;v (fiix. 

fv^'j ;k 2-r 5-f ^^J^) s #*-yv y ;v (08 £ 

a, u^^vjjk 4-* *w y ;k 6-*t*yv^) ^ ^v^^'j;i/ (#>j 
3-f v *-y-v u ;k y ;k mv^vi;^) > f7Vj^ 

5 (^J^fis 2-f7^'JiK 4-f7V;^ 5-f7^'J;V) s ?7*J7'JV ft. << 

N b°u^;v (#ix.yu 2-tryy;K 3-trys?;w 4-try ^;v) , = 
;v («*.tt % 3-ify^^-;i/> 4-ku^j> = ^) > tfy^-^ 2- if 

y 5 y-jk 4-tf y =■ s^-;k 6-tr y s. N 7 ^if-^ 3-7 5 

10 N 3> = /l/ (Wittts 2-K5i?-^) s * * 5> 7 1/ U * (0S*fc£> 1, 

3, 4-*^t^7y- to) \ ^>V7y;V («*tf> 2-^>^[b]7'J;Vs 

3-^ > v [b] 7'J;k 4-^ > v [b] 7 y ;k 5-^ > ^ [b] 7 y ;v > 6-^ > v" [b] 7 y 

7-^ 7^[b]7 y ;v) , ^ > ^ x - ;i/ (fliB, 2^>y[b]f x;;k 3-^>V 
[b]fi-;V, 4-^ > l/[b]*-Ji = /K 5-^>^[b]^^-;i/s 6-^>^[b]^x-;i/> 

15 7-^>y[b)fx-;i/) s ^>x^^^v*y;i/ m>^^V'J;k 

m>vv ^^^'iiK 4-^>\z-r ^ ^'v* y ;k M^v-f 5f w*) . 
>y 7 ij;v, ^>y**»yjA', * 7 * ■»*■ y ;i/ («ab, 2-*y *-y- y -;k 

5.* y ^-y- )j - ;v s 6-* 7 "J = /!,) s > 7 'J - ;i/ (M *. «U 3-^> >7 U - 

;k 4.J/>7'J-iK 5-^>>y'J-;i/. 6-2/>7y-;Vs 7->>>7'J-;K 8-2/ 

20 >yy-;i/) % *y-v*y;i/ (Wim, 4 -*y-vi>-;K 5-*y- 

vmj-;k 6-*±vt d 7-^y-^y-^s 8-*y-^/y-;v) N *7>;;v (0! 
i«x 2-^7 y ;k 3-^y y ;k 4-*y y ;w 5-* 7 y ;k 6-*y y ;k 7-^7 y 
;k 8-^7 y , 7 * v 1-7 * 7 >7-;v N 5-7 7 7 

6 .7^7^-;i/) s 4 v*j y ;i/ (09 1-f y ;k 3-y v *7 y ;k 

25 4--C V*7 'J ;K MV*7'J^ Myt7'J^ 7"fy*7U/K 8-f 

6-77-y^-^N 7-7? y y = s *;wWy/K 7x*>Mi> = /K 77 
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U^-;V (0!;lfc£> 1-T9 V & 27*^; = ^ 8-7^'Jf = ^ 4-T7 

U y =. ;K 9-7 7 y y > -f > H U * (« * tf n 1-f > h 'J ;k 2-W > K y 

;k 3-4 > h y ;w 4->f > h* y 5--f > b* y ;k 6--f > h* y ;k 7-4 > 1* y ;i/) s 

5 B7x;fjy-^ 1-7x^7^-^ 2-7 ^7 *7*J-fr. 3-7 

ry 7 d tt> #tfii& 3 ~ 1 o ©38#fiSaiJK'fti;dc**&Itift U m 

g s 7 □ 7°D t?;K J/i'D7'f;K ^7D^>fiK >/ ? U^*is)\/s S>7D 

io 7/^;btfc D % 00 x. ii n i/^D^>f;K 2/7 n -s^^;i//!) 3 ^{f & 

r^^D7;^-iVjliv l£fgi& 3 ~ 1 0 ©3gj*©#^§;lfc#ifl5zk38£&*flc 
U ^707°D^^;i/ (0!lX.&\ i-HD7D^;i/) , $/7a7-^- 

)V («iHs l-^>7n7x-;v) s ^OA7r-^ (i^l^ l-^>7n^>^ 
>-w ;k 2-$/7 n^VxV-W /K 3-2/7 n ^. >x >- W s 2^7 n^3r 

D^^-fe > -W;i/) x S/^D^7"x-^ («*«n 1-2^7 a ^^x-^V) v 2/£ 
D^-^r-;v (01*. «s l-^> <7 d yJ-7^-;i/) ^A s ^if&n^o Wt, l->7n 
"\^-fe >-W /K 2-2/ 7 D "\ dp-fe f JV. 3-2/ # D^^r-fe f frifiMS. b 

20 dim ^;vj tts iig?> »*js^ xtiiistje? *£i>* < fc* i fii 

HSb,«^l^ l-KD'j^ 2-^DU-;i/s S-KD'J=*, 1^D'J? = ^ 

2-tT D y = 3-tn^-;K 1-f 5 7*1/ >J -jk M$y»;ij=^, 4-f 
5*Vy=/K M$^;'JJ> = ^ = M^^'J'^JK 

25 i-t?^./y-;K s-t^/'j-^K 4-tr^^y-^s 3-^7 
vnjy-;K v"; = tf^y^7> 2-t^U^;K 4- 
tr^U2>;K i-K^7y = ^, 2-tf ^.7 ^-,11/, 2-^1/* y -;k 3-^;i/*y- 
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r7>3 + ^j ©7-;i/*;i/8#ttx ±13 rz;i/*;i/j fcHStfc-cfcD, r T ;i/ 

ndri/J fctttts flill, * Xh^>> s n-7°P*^$/ N <iV7U#* 

5 ^B^^^-fy^f+'A tert-!7h*3/&if#3M:f ktl-So P< h * 

»*u «^.a, * b *»>*/i/:#-/k xh^»/*^frjK n-y u # * >> # ;v 5jt 

^v7D^+i/*;i/!pr:;K n-7* h +3/ * > tJ? - ;i/ , -f y 7* h * */ jj >\, # 
10 = ;K tert-^ b ^^5b;V7jt-;i/^F*s^tf 6.n*o 

%mmL. m*-\z, * y*i/*?-n>s ika^?;v, 11-70**5/^^ ^ 

y TU #^3/* n-7* h 3-?V, ^V/KA^fJK tert- 7* h 3r 3^ 

15 X?-/K n-7* Y dr^x^K A^h^i'ifiVx tert- 7" h 3p 3> i ? )V & if # # 

ry )\/*-)\, j & N ±13 r7i^;i/j c 1 flxtt j enw±© = M«S-&**f § 

^tS2~8f 07;^-;VSI«lv x?-;K l-7"n tf:x;i,, 2-7* 

D^x;K l-7*?-x;K 2-7****- — ;K 3-7*^-;i/3f ft^ff 6 fa 3 o 

#!l;tyU ^ ;i/ * ;v * — ;K x 7 * -;k n-7* n If ;V7 -;k v7 
d b°;i/X n-y*^;i/X = ;k 'fv7f;^;i/*x;K sec-7*^;i/7 
;i/ * - ;k tert-7*?- ;v X ;i/ * - )V S n-^. >f^/^;V*x;i/, AM>f j^i^ 

25 ;k y ^ dp 3/ ;i/ ^ ;i/ * — ;i/ x n^7f jvx;i/*-;K n-;fr 7 •^yi/TWi/Tix - ;k 
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rfft^nt * i 5. y j r fit* £ ft tut & £ witfm*4 ;i/ j 
©liStbtit (em*. x*/k s 

5 (0!;t«s xh*^^;w xbapi/xf ji/f) s t$/;v (#"Jx.k£s 

z-fe^K ^>V-f;K wvtf-f;^) ^ T^;v^;i/ (fjx.^ ^> 

10 ^tfs ^V^fi^^^^ sec-^f-;!/^^". tert-^^;i/^^s n-^>^;i^^ W 
V ^ > ;V ^*^>f-;i/f-*N tert-^. > f - ^ f - * v n-^s ^ 5/ ^ ^ * > -f V 

15 rT;i/^;i/^-^T;vdr;i/j (is ±13 r x ;v * ;v # j #BtfcLfc±I3 

>^;i/^;t ^ ^*^>^;v^-jt^^^N tert-* > /i/ * * f- ;k n-^* 

^;i,f-tfx^;K n-7Dt^f*xf jK -fy7DW*xf^ n- 7 

:*xf-;i/ s y/f;i/ftxf ;k sec-^;^:* :x^;w tort-??- /I/?-* x*- 

25 tert-^.>^;i/^^x:^;V, n-^ 3r $/ ;i/ ^ ^ x. ;K >f V^^r^^Vf t xf n- 

^x^V^^tf^ft^o $?^b<«s jfc*ft 1 ~ 6©:r tftfBiftLfc 
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tu * f ;k i'nn^ f-;K a a □ uaLf-ft, 2,2,2- h U 9 

y^DDih^pj/, 2,2,2- h^Dnxh^^feJftffinn^o 
10 SittL^ W^li^ h 'J 7 ft* d ^ h * is * {; u u * b * ^ 5=- 

^DD^ h ^S/^ 3^1/ N 1,1-3? ^DDlh^J/^ f;V s 2,2,2- b U t> D D X 
h^^^K Y *) 7 )V%U * Y*rl/3L?-)]/ s # u U * \>**/x.?-J\,^ ^ ^ D D 
^ h * i/jL^;i/, ^ P DX b *>>:c^;l/ N 2,2,2- h^DDi|« * ^> ^ ^ ft 

15 ft^- ftii ft^ - ;i/ j a, ±13 r r ;i/ * ;v j ftWWi htzij ft-$~ft*T&vfa 

t?^D>f;i/ N ^Z-y-yjfts ;fr£*y>OK v £ n ;i/*#3*l:f £ ft3 o 
r7;i/^jv^;^xji/t*i'j li> ±13 rTft^ft-frfttf - 
m^LfcS^Sc^bs r -t ^ ;i/ ;t * i> s t°d ^^-;i/^-^^>^ ;i/ # 3^>v 
20 -t v U 3^>, a 1/ <; •< v v y >> N k/s 

^^-y-y-Y;)/^-^^. # * * y ^tf*^ 5 £ d ^ ^#§M;f s>ft& 0 

r77;K;vj li, l ~ 3 i@©±!3 rj #H$& tfc±l3 rrft*ftA 

25 rArn7'J-;v7;v^/i/j tt^ l~3I®liB rAfD7'J-;i/j #111 

fc±I3 <~Tft*ftj ZMtiiiV, <%IZT $tfr<D)%m$k ft 1 ~ 4 ©'s-r O T U 

-^T;)/*^*?* UV^ 7il/^;Vg|5^0^iS#Utt20Af D7'J 
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y ;i/ * ?it>HJJ> = *^^ 7f'J^-;^f^K 

U;ux^/K ?-xx;i/x^;K KD^x^, ^^f^'j^xf^ t?7V*y 

y**i;ij*if^ f77'J*xf^ f7^7V'Jil/xf;K 
iVifiV, If y ^i? x;i/x^;K tij?iJ = ^x?;K 7 7 if 

-;vxf;v, tr^ i?x;i/x^;i/ N **U-y7 V* V ;vx?-;k ^> 7 U ^xf;K 
^>^fi^;n?;K ^>x^f^^9;vxf;K s;^>i/7';^xf^ 
>\Za-*-y- v* y ;i/x^;v, * y y ;vxf;K i/>;ijxjufjw U 
;ux^;k ^yijji/xfjK 7^5? = *!^^ V*-"^ 1 ^ ^ ,J ;v 
x?-;K r/r 'J ^x^xg^K AW^/'JiVxf^^ 7xt>f)J^x;vxf;K 
T^iJ^xjbxfjK r/H'J^xfJK -fVOF'Mx?^ 7 7^x;v 
xf;i/Xii7 1 ;f7J? = ^xfMW&ji4d 
ftj3 N r7ij-jvt^i'j s r^^nr'J— /l'Jt^^jN ^'j-^ftj , 
r/NfD7 ij_^tj, r 7 7^jf;^if^, r^D7'J-^7;i'Jf;i't 

^^>t;k;vjv r^ynr u-;b**S/T^=*-^j n r 7 y - /i/ * t* * * /i> j s 
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— ;i/ t ;i/ * ;w j sif r t ;i/ 3- ;v j ft ± IB t n fit 8 t* fe s <> 

rg&£ ftTUT £> .fc^T^* 1/ > j „ r fift $ ftT ^ T «fc 7 ;i/ = l> > J n 

5 rw&£ti-c^x<b & ^T)i*)ij , rg^$nx v^T *» J: j N rg 

WiZtix ctv^r U — > rgj|$tir^ti)j;^ATD7'J-;i/js rg 
^$tit vm: J; v^>^ d . rgj^$ tir t» «t $/ ^ o Tfrfr- 

s rt jft^nt^tf&i^^fnt'f ^^j , reft;* ft-t^Tfe ^vt^ 

s rg n$n,tv^%cJ:^77;v^;vt^i/j ^ r {! $ tiT t & J; 

rgJ&£*iT <fc J;^^.^ n r U — /i/ T /i> * ^ j s rg^^nt^tfej; 
15 ^7'j-;^^pi'7j^;vj v raftsjxt^T* ii^'r n r y -^a-^-S'T' 
N rg|^£ tiT^T & =fc^7* U — ;i/^:t7*;i/3r;i/j . rgj&^ft-r^T 

20 tfgtS^tSI^, ^ ti^-ti ID- 3U± It l ~ 41© 

ffi^fcji^l-^) £ £&X- * So 

h UT ft, #lx.ft, tFD^ri/ N /M3 > (F, CK Br. 

25 I) . ;\D7**A (mZ.lt, CF 3 , CH,CF lN CHjCCl 3 ^ ) % T )l * p< 

^v7Dtf;K tert-^^^^) * r;i/^r-;i/ (#!l;ifts t-^) •> 
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x.v**>s 7d#*S/ n ^ ^r^*;v^-;i/ (0!];U£> ;>< 

b ^ >b ;V — ;v N x b * #;i/#-;K tert-7 b * ^#;i/#x;v^K - h 
xhDVs gi&£ftT VMT J^7 ^ 7A^^V7 5. 7 * 

x = ;Hff) N 7vi^* "<>y/Hf) . ^77, ^VJ'TA -f v ^ 

7 7 K ^^-^7^ -{Vf^i/7tF> ^^*7b, 7 )V ^^5=- * («^H> 

io s 7;i/ + ;i/7;i/*-;i> ( ^. . .*#>7;v*-;k x^>7;i/ 

N ntft^nr i^r t> cfc ^*;wt*-f ;k ^i^rt-f^ 7^;i/ (01*. 
tt, *;i^;k r-fe*-;Hff) , ^o*;k;k :t*i7n s 

*;i/S;;K # # ;v # * , ^ # # ;i/ # * , ftA^t-f^ *;W7 -i J , 
7^ 7 , 7 ;i/ * 7 ^ 7 , tH^A 7^h\ u-f h* , 75fA 97 -V 
15 7 6 ft So 

RMC&ttS rg^^n-C l^T t) <fc V^7 U -/1/J > r II & * ft X ^ X % £ ^ 

& <£. <^ :7 7 D7ji/^-;vj s r S^^ii.t^t 'feii^r # )i j ffig^S 

tlttt, ±fB£#!l^£ftfcfimS© I: l : ' X$>s »C> tfD^PA *;i//Kdr^, 
20 t\U>f> (F N CU Br, I) N AD7i^^ (0I*.«n CF 3 , CH,CF„ CH,CC1 3 ^) > 

7;v*;v jk ^v7dk;k tert-7^-;v^) , 7;i/7- 

^>7n7Dt°;i/) , J/^D7;^-^ ($lx.i£. d 7n^-;i/) , 7 
;v^^>> 7 Y**y, xh*^, 7D#t«>, 7f^i/§) , 7;i/^^r 

25 5/*^* = ^/ 7 b x b **>#;v#x;i/ s tert-7 h * 

= „ -ho, i^$nt^t*i^7U (#l;t«s 7;i/^;i/7 
5; ^il/7^A xf;i/7U. ^/?;V75;«) , 7^)V7K 
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io tol^ijs^f^iv^o 

th'D*i>, #/v#*i>, AD^> (Fs CK Br, I) , adt;^^ (#1 
CF„ CH,CF 3 , CH,CC1 3 ^) , T)\,*)\> (0S*.fcfx if^ 

15 otfjK tert-^^;i/^) , 7 ;b ^ - ;i/ («*.Bs N t jv * ^ ;v (09*.«, 

N n r/i/*/i/ ^nyn tf/v) , n (#1 

^^d7d^-;v) , * ^ («*.fci\ * V *^>, xft>>, :rn # 

h *5/#/v*-;k tert-7" h #/v*-/v^) , ti^^t vnt X y 

20 («*. lis 7;^;i/7U («ittts ^iVT^A i^^T^y, >J**)vt 

s 7^>^7U (#!*.«, 7tf;l/7?A ;i/T ^ y m) > T 

i>77, 7/i/*/i/f-:* (f"Jx.K, * /i/ * * ) . r * * * * ;v * 

25 x;i/ ($J;U£, p< * ;i/*x;K x* >*/l/*x/i/) , W%k £ tit v> T % X ^ 
^b/w^-f/K */vs/K T-tmm) - * 

;i/ ^ ;i/ * * i/ „ # # ;i/ ^ ^ -f ;i/ , 7. ;i/ * r X J , b Y y V J , 7^h\ £ i"f 
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K x VT-VJ m&fft$. UVNo 

X V>T & ct ^^r- D 7 'J -;i/^^r^ J x rg j|§tit $ cfc O 7 U - )V ^ j „ 

10 Hgnt^tftiif^^A^^f^j , rgj^^tLTV^T fei^AfDj y -;v 

— )\smrT)V*)ij s r £ ti X ^ X *b <£. v^-^t - n 7 y — )\/ T )V ^- )]/ ^ „ 

15 t y x rg^^tiT^T^ <fc ^ j rg 

iv^^f n7'j-;i/7;v^;v^;^-jvj -efesii^ ^©g^ 

AD^f> (F. CI, Br, I) > ^D7iV*/b CF 3 , CH,CF jN CHjCClj ^) % 

7;i/*;i/ (fax.«s 7?-;k x?-;k ^ v7dh;v, tert-7:7;i/#) s 7^^- 
20 ;i/ {m%.U, s 7;i/*-;i/ (0!*.«s x^^ji/) s i'^Dj/^/v (#1 

ap>> -(flfcKs 7 h**^ m 7d#*J/, :7h**>^) > 7;vn^ 

5/ £ ;i/ # x )]/ (M?t&, #;i/*-;i/> if^^*;V*-iK tert-7 h dp 

% B»£ftT^T * i^7 $ 7 (iilt 7j^;v7 

25 ~ 7 (WittfN 7^-;V7^7. Xf^75A ^^^7^1) s 7^>;i/7^ 
7 (0!lx.{3> 7tf^75A ^> 1 ^^/7Uf) > 75;i/^;i/757 

B, ^>^;i/7 $ 7 s b y 57) % t k d *->7 s. 7 ) % 7 u 
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;i/*:/K (m*.\£. p< ;v ^ ^ ) , 7 ;v * ;i/ * ;i> * - ;v (ft*. 

F s C Is Br) s 7-^3*2/ b*^>) «&tf#3: b<s * 7 S>« 

^SSfc.fctf 81 ffl%-\£ Design of Prodrugs, Elsevier, Amsterdam 

1985 £13*4$ ft T ^ & 0 

20 Hiv JiMMfc&v^ fc> U >/^g?i-e^A/tc:ttm bru £ c fc#*n & ixt £ 

isjjj b^o Sfcs HIV fc «fc t) 51 *3BH t ttx^f Xli^fe t> x * 

$g«<fb-£#J& 7"-n K 7 v ^<fbf 3 £isv^ tt,M3tfttt7'n F 7 y PWIRt. bu Q 

:ti?, v^jBifiittT'o F7 v «t v us it fatten y^i: bT&> tib© 

58 



WO 03/047564 



PCT/JP02/12582 



«t a ts.ru y ^tf^sft* 0 7d F7^h lt#c$?£ k 
5 * y y x^;i/m*:r;K N,N-^x^;i/^ y 3-^7? K x * 7 1 ;i/ $ # ptf e>ft3o 

«fC»* b^T^^^-^^i: bttt % -0 (=0) -CH 3s -OC (=0) - 
10 C 2 H S , -OC (=0) - (tert-Bu) x -OC ( = 0) -C 15 H 31 . - 0 
C ( = 0) - (m-COONa-Ph), - OC ( = 0) -CH 2 CH 2 COON 
a, -0 (C = 0) -CH (NHj) CH 3 . -OC ( = 0) -CH 2 -N (CH 

3 ) 2 iis|(nn5o 

15 $r>fc*Xtt*Sfc«-&»fc*4fcfcfc£j6<**S C fc «t UIS^n^T $ h'l 

FHttts -NHC ( = 0) - ( C H 2 ) 20 CH 3N -NHC (=0) - CH 
(NH 2 ) C K 3 mifim\? btiZo 

01 *. fc*^r, R A #5£:-C (=0) -oh-c^^h^s 

20 -Ci&Sti^x Y$fel±Z/!)S-OH, — SHX(i-NH 2 tfe5i^l, Z. ft & © 

^•fc***ft*3tPS**K*1-ft«J:VN 0 tot, ;bn«fJ«##fc«fc DXtt^a 
25 ^ffeDs *»«£S§ShJ, U >|A7 7 7- (pH7. 4) -x 
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U ±£&JBffi ; 7 A& ; b U ^ 5 >au h u xf^r ^ > 

5 ^ s s? D^ti/;V7 5: >^ x<£ y * s? x * J ~)V7 X >Ss 
h U ^ ^o*-f >*«©lfia6fl5r 5 >S ; N,N-^^>^;i/x 

> ^7 ^ >^©75 ^ ; t >J ^ K3iJ >I, *y D >JS N 

-fy*;y Vffl*©^? 1 nSH^S&T' 5>i;fh5^f^7>* = >>Ai, t- 

io >^-<> ^>y;i/b'j^^-;i/T>^x^A^^ ^ ;i/ m; # ^ ^ ;i/ 

7>ixi)A|, x h7^;i/7>txnP©|4»7>^-')AS ; 7 ;i/ 
*x>it s ijy>IfffligSlt75;|II#||j ! ^5, M&i&t Ltd, #9 

j&sttu mbu 

15 'J>rr«tts ^7x>^^ % 7Z3fr\Z>Wt&*<DlsWmm; *9>Z 

6 it * o 

25 "T So 
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z 

1 (A-2) Y Z 





1*1 A 

(A-l) 



5 XigA 

5£ (A-l) T-^^nS'fb-^t>K:> £(A-2)Tf w£ft*'fb-&*>&*fig©#3ET,5f& 

$tt, a (i) "Cw*n*'fb^4»&»Jfi-rsxgTf a&So 

( S-'O ^ ^ * * ^ - 6-^ + ^ - 34 * V - 2,3 - ^ t F D ^ > ( i 7 7 > v 4,6- 
10 ?^>^**J'-8-**VWtpD^V';7 7^ 6-"<>5>/l>**3'-4-:7 
)VX U -2,3-i- 5 1 FD^> , /77>> 4-^ > y ;i/ # * 2/ -5-^ h * 3/ -3-:t 

V-2,3-^ t F D ^ > ^ 7 v > N 5-(4-7 D ^ V J? ;V * * ^ )-3-5f * V -2,3-^ 
t |<D^>!/7 7>, 4-(4-7 D ^ > i>)-3-:fr * V-2,3-^ t F D 1 > 

^7 5V, 4-(4-7 ;U D ^ > J? ;V)-34 ^ V -2,3-^ t F D ^ > ^ 7 7 V f ) s ^ 
15 >V**W>m (4-^>^;i/-4H-^> Vf[l,4]**ifS> >-3-# >> 4-(2-7x^ 
;V x.^ ;V)-4H-^ > ^ [1,4] * * -9- y > -3-# > s 4-(3- 7 x - )V 7" D tT fl/)-4H-^. > V 
[1,4]* >s 4-^^;V-4H-'<>^[l ) 4]7j-^1?-y>-3-7j->^) , t: D 

h *ypb;i/*-;i/-i,2,4-b y 2-* h *y 3b;i/tf^;i/ tr i) ^ s> 5-7 

x ; * ■ 2 ■ ^ h * ^> A ;v * = /i/ 1; 'J y > x 5 ■ 7 1 y ^5/ -2-^ h *y * ;i/ # = ;w tr 
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U 5 b-s<y*J)\/-t*i/-2-* fiJVX V i?>, 5-(4-7 ;^D7i 

y^i/)-2-^ h + S/jb/l'tfr.-n/K "J Si^tf £tl£o 

Ax h dp-i/ s D ^ A hf* b IM ?^1^> U ;i/7" 5 h% **-flj^ b U t> A x 

^ x o 9 i b % c H * % - J9S & ft * « £■ fiE c o v > x f B * * ft x v ^ jy. T © * N ( 1 ) 

Alan R.Katriszly et al., Comprehensive Heterocyclic Chemistry s (2) Alan 
10 R.Katriszly et al., Comprehensive Heterocyclic Chemistry IL (3) RODD'S 
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC 
COMPOUNDS *%Wit<&W*'&f&t % 3 tftXZZo 

A : - Z 1 - Z 2 - Z 3 - R 1 + x Z 1 , Z 2 , Z 3 SIFR MimifiBi: 
t^?n^I©iX(co^tl^ ±Ba©xg©KjcfTt3T * J; < s ±I3©X3I© 

W000/39086 IB tXft o Z il&X % % o 

20 Ms i>-f ;i/^©-f Hffc»b"rW**:IH*ffffl**1"*o ±ot*5B 

H-D^J^ ($b HIV-1, HIV-2, HTLV-ls SIV N FIV*) C ft -f & ^ > x 
^7--£B§«$0 i: bT^ffflT-fe tK ta HIVM^i: Ulffltfe5o 

ffl^ *-XA*tt«jJt HIV Jli:ia*^*)#T#«*ttCffl^* c 
£:*>T*£3o »C»4, frU >x^7-H*lfi*a!lfci:±i|3$*lT*fc1\ #$6HIHb 
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^© J: o C m©^ HIV 3H©in; HIV tSffi&±#£-tf 3 <fc -5 &#ffl£iJ btoft 

5 ffi & ^ £ ft 3 o 

#$8BJHbi§rtJt;^ SHe^^o^c^t ^ hiv^mlv^ i> 1 £ Ufc 

io m^^m^* < ^ &rti!©^if&^£l$5 <- £ £#-e§3o 

£i§£-s #?§BJHb-&t)&?Ii§©l£3'Js #l;U2s £*K StSL sm#k *7*-fe;v^J 
mommm ; * SI ; ; X&^n * rffl * t < fti'J 3d *ff <z> * ffl 

15 cD^-fftfro&I^i: It fcJSv>* z ^tn, ^iPBCiSS^ #28B§ 

-£tr©M£!l&s «*H©N §ICXf"Ci & v^lSftlO^^fc <fc D 

^1/ -2) o 

#£ll&fc£*©E*i(l/i&«J&»£ , r *«U Stt$#J*&&^?l-&£ft3/!p:Ktt 

TV^Sft^fcAft fcftSo t LIS < B#s S#li*#fc l/Ti< 

lift, ¥H#U Xtt*#©***+TJ* !K *ft&tt*iaK »**J N P+*K 
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«£«©&» fc#»HHb*»S 2mg/ml©IiC*5<t5, 4%7 r ^rXhO 
-*/0 . 5 b "J «> a**«4« fciSUP-rSo HJ&©*l*ifci:f&5fcs ft 

*J£ £tf:*7 r-fe^S&^f 5, H^fi^tts #*k *#ask MMM, m 

io t? fe a o *£□«!#© fc»©ft8JfcU b ^ n = ^T r >7">s £©$ 
*«kV/XttHf5^>s T*2/T«tiT©ig^SI> iitf7f7'J>»T^ 
***A % Xf7'J>Hs ft:5&Jf©#^fflfcfcfc 2^ b 

15 mibn&Zo mmx m^uitrnx, vtzm&t 
~j&9 9s*%©#i6w©tf&ffe^»^&*iSttfi&a'*£A/T?^*o as&Hj^ 

^ % ^ £ 3^ > , r*Xh'J>s 7 s > 7 y x Hf 5 ^ > > b7##>bnA, 
20 -t ;i/ n - * , ^-b'J->A*;i/*^'>^^;i/-fe;i/D-^ N 6i^7^^> n n t 

a d y raj, * y **>;i/g!l&^t?o 

64 



WO 03/047564 



PCT/JP02/12582 



gfcJ;ot^ftS* ! > ®^ Uin«!#©»-&x JS&AlH*fcD»0. 0 5 mg 
~ 3 0 0 0 m g, b < fcU mo . lmg~1 0 0 0mg£, g-f ft«#ai b 
5 <k VN 0 Sfes #«nft#©tt£\ fi£A 1 BfefeDftO. 0 1 mg~ 

lOOOmg, b < «n «& 0 . 05mg~50 0m g 5. 

$%0i l 




15 1) *i^(Chem. Pharm. Bull. 1983, 31, p3024)flJll'fb-&»TJ & 4 4-^ > 5? >V Hi 
^.>-3_^ )-diri/7i; — )]/ (6.91 g, 30 mmol) ©IM-fb^ ^ 1/ > 130 ml §*C N 
N-^Dt^^^.^ ; F (5.34 g, 30 mmol) £ gfc ® C # I * "C , jjc^TiP^feo ?$T&I 
7 8b IfiCT 20 #H»#b&8b 0.5N5f-#M^ b U A 7 J<^^ : &AD^s M 
x^;i/T-JfltB bfc 0 zk, fiasfDAffizic-cffi&Sb A -c$6« bfc „ 

H^^J^^r^^/D^^ h**/y -;K6.63 g, iK¥ :72 % )*#fc 0 
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NMR(CDClj)(5 :3.84(3H, s), 5.04(2H, s), 5.20(1H, brs), 6.63(1H, s), 6.96(1H, 
s), 7.3-7.4(5H, n). 

2) ±tZ<\j&® (6.60 g, 21.3 mmol) 0>^f;V*^A7 ^ Y 100 

ml gtlfcfcx ffcmjJ ] ) t> A (4. 14 g, 30 mmol) ts ffi,m V * 7 (2.46 ml , 26 mmol) 
5 *MT?iin*.fco 2NM£inXs *li?K»IUlft. 7jc, t§ 

ii&i' y #<{f;v£ d v b 7 w — eft ufe^s ^ ^ y -;ve^^'fb$-fr> i-^> 

y^**^-6-^n ^E-2,4-* b ^>>^>Hf>(5.43 g, UK m :79%)&#fco 
NMR(CDC1 3 )(5 :3. 86 and 3.88(each 3H, s), 5.05(2H, s), 6.56(1H, s), 7.09(1H, s), 
10 7.3-7.5(5H, m). 

3 ) IflSTs ±IBfls£« (5.40 g, 16.7 mmol) Of h5tFD77> 60 ml 
§|t x n-^fJHj ^«>A(1.56M)( 11.5 ml, 18 mmol)£ H 7 'f 7 -f ZT± b > zk 
*frT"CiD*.fco 20^»#bfe«N F 5 -f 15#g|j$fK 2Ni&$?£*P 

^;i/^-^S>-2,4-^ h **>£J&SR(4.20g, JR* :87% ) * ft fc o NMR(CDC1 3 ) 5 :3.95 
and 4.05(each 3H, s), 5.12(2H, s), 6.56(1H, s), 7.71(1H, s), 7.3-7. 5(5H, m), 
10.68(1H, brs), 

4) m.m^'T^ ±13^^® (1.15 g, 4.0 mmol)£ *M(J. Med. Cbem. 1990, 33, 

20 vmmmofi&K&KxvTV * * J -*~£m^<(b$-&, 5-^ 

> S> ;V * * -6-^ h*i"<>V77> -3-* > (702 mg, ^ :65 % ) £ ft o 
NMR(CDC1 3 )<5 :3.96(3H, s), 4.59(2H, s), 5.10(2H, s), 6.60(1H, s), 7.06(1H, s), 
7.3-7. 5(5H, m). 

5) iiliTs ±I3-flj-&» (270mg, 1.0 mmol) (5ff7kFn77> 5 ml & 
25 «(CS/3.«>i|y^^;K 130 mg, 1.1 mmol ) & in £ fe o *)pT> t Ml A ^ b * 

■fr-f K (1.1 ml, 1.1 mmol) © 1M ««*»T U 30 #HJ*#&s 2N igMM&*P 
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(5-^> >J)\/-fr* *>-6-* h **>-3-;r* V-2,3-^ >-2- 
-f f-;i/x Xt 1 ^(257mg, JR* :72 %)* ft fc . MkJ& : 169-170 °C 

TcJUfl-flf : C„H„0, i: U-rtH¥tt (X): C, 64.04; H, 4.53. ^flfft (%): C, 63.93; 
5 H, 4.45. NMR(d,-DMS0)<5 : 3.86 and 3. 89 (each 3H, s), 5.10(2H, s), 7.27(1H, s), 
7.46(1H, s), 7.3-7. 5(5H, m). 

mmm 2 




10 *)^T^ ±S'fb-&»(178 mg, 0.5 mol)Of F 7 b F D 7 5 > 8ml 2N 3k 

^Yb± h 'J ^A;);ii(0.5 ml, 1.0 mmol) liTbfco 2 MJf 2N££&?$ 

->-6-^ b dpSy-3-^-^r V -2,3-i> t F D-^>^77 >-2— f ;i>)-* + V-ffls® (126 
15 mg, JR* :74 X)ftftfco : 213-216 °C TG^ftf : C„H,,0,Na i: bttUH* 

(%): C, 59.35; H, 3.60. a-ffiffi (%): C, 60.02; H, 3.79. NMR(d t -DMS0) 6 :3.88(3H, 
s), 5.13(2H, s), 7.2K1H, s), 7.32(1H, s), 7.3-7.5(5H, m). 



fll»J 3 




&|R(J. Am. Chem. Soc. 1971, 93, p746)gfcflHb-&#fT* $> 3 4t,6-iZ i? )]/ * 

3^>-^> >;75 >-3-tf > &Hifi0I 1 ©(5)fci? t>T x (4,6-tf ^^>i;;i/^^ri/ 
-2,3-5? t FD-^>!/77 >-2-i' *V-tfK-^f;n^r;i' 1 

:72 %)*mtzo Wi& : 147-149 °C 7U*##f : C„H„0, 1H,0 H 
25 TtUftt (35): C, 66. 66; H, 4.92. ^*ff -fit (%): C, 66.85; H, 4.75. NMR(d,-DMS0) 
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6 :3.87(3H, s), 5.18 and 5.28(each 2H, s), 6.55(1H, d, J=1.8Hz), 6.80(1H, brs), 
7.3-7.6(10H, m). 



mmm 4 




**fl2C*DT, (4,6- K * t > V » * * -3-* * V -2, 3-5> t K n — 
^77>-H^K^V-M (JR* :™ X)ft»feo H£ : 226-229 °C tu 
^^•W : C l4 H„0, 0.2H.0 i: LX^miM (%): C, 68.31; H, 4.39. £>«ftt (%): C, 
68.23; H, 4.36. NMR(d.-DMSO) :5. 21 and 5.28(each 2H, s), 6.56(1H, d, 
J=1.8Hz), 6.8K1H, d, J=1.8Hz), 7.3-7.6(10H, m). 




1) M««~Fn A»(J. Med. Chem. 1988, 26, pl670)»»'(b-&1lnJft* 4-"< 
>y;Vt*->-3-7AtD7x;-;i/ (4.36 g, 20.0 mniol) (Oi'^^*^A7 
5 K 40 ml gfll, 'J * A (4.14 g, 30 mmol) t, WLM 3? ^ M2.27 ml, 

24 m mol)§^fiT»*P^fco -IftBttUfclfex 2NJ£gg£An;t, tfft^^Wffi 

7 ;V # D -4- h * 2/ ^ > Hf > (4.50 g, JR * :97 %) ft ft • NMR(CDC1 3 ) 
(5:3.74(3H, s), 5.07(2H, s), 6.55(1H, ddd, J=1.5, 1.6, 9.0Hz), 6.69(1H, dd, 
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J=3.1, 9.8Hz), 6.91(1H, dd, J=9.4, 9.4Hz), 7.3-7. 5(5H, m). 

2) HIST, ±m<\j&m (4.45 g, 19.2 mmol) & *i8K<Synlett 1991, p731) 

IBUfiOtf&CifS tts -Kftifc* 3-^ > y ;i/ * >y -2-7 ;v:t n -6- 

* h *i/%M>mm(t.56 g, mm :86 %)£#£<> NMR(CDC1 3 ) :3.81(3H, s), 
5 5.08(2H, s), 6.57(1H, dd, J=1.7, 9.0Hz), 6.97(1H, dd, J=9.2, 9.2Hz), 7.25- 
7.45(5H, m). 

3) l ©(4)C*P 5^>y;^^^-4-7iVtO^>y77>-3-t 
>(JR^ :57 %)£#fcoNMR(CDCl 3 )<5 :4.63 and 5.19(2H, s), 6.79(1H, dd, J=1.2, 
8.8Hz), 7.30(1H, dd, J=8.5, 8.5Hz), 7.25-7.45(5H, m). 

10 4) mMM 1 ©(5)fc*P tTs (5-^>^;i/^=¥^-4-7;V^O-3-^^V-2,3-^t: 

Bk£ : 186-189 °C 7C^^«f : C 18 H 13 F0 6 b X If^fit (%): C, 62.79; H, 3.81; 
F, 5.52. mfrM (%): C, 62.65; H, 3.71; F, 5.31. NMR(d 6 -DMSO) 6 :3.90(3H, s), 
5.22(2H, s), 7.3-7. 5(6H, m), 7.60(lH, dd, J=8.2, 9.1Hz). 



mmm2 (5-^> ^ * - 4- 7 ;v * d - 3-^ + v -2, 3-y t h* d- 

^> V 7 v >-2-4 >V)-**V-ffim (JR* :45 % )£f#fco m& : 199-200 °C 
20 yimfrtft : C n H,,F0 ( tUTf|-|Mi (I): C, 61.82; H, 3.36; F, 5.75. #*rtt 
(%): C, 61.53; H, 3.21; F, 5.69. NMR(d[-DMS0) 6 :5.21(2H, s), 7.3-7. 6(7H, m). 
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OBn 



OBn 



OBn 



MeO. 



Xi, 



MeO. 



xx 



'OMOM 



MeO. 



xx: 



.COOMe 



'OH 



OH 



MeO. 



XX 



OBn 



.COOH 



MeO. 



OBnO 




OBnO O 



Me< 



-OMe 



1) g?iS^«ET> *»(J. Chem. Soc. 1960, pU91)fE»-fb*«n? * * 3-^ > 
y J\/#*is-4-* Y 7 * ^ (10.00 g, 43.4 mmol) (Df 

> 100 ml §|C 60%7K^-fb± h U «> M2.08 g, 52 mmol) i: s # n □ * x )V 
5 ^^-^31-^^(3.95 ml, 52 mmol )£ "C Ua £ tz , 1 B$flBift#L-fc&N fflffl 

5^<>-tf> (10.02 g, JR^ :84 % )*»fe„ NMR(CDC1 3 ) :3 . 44 and 3.84(each 
10 3H, s), 5.06 and 5.13(each 2H, s), 6.60(1H, dd, J=2.7, 8.8Hz), 6.67(1H, d, 
J=2.7Hz), 6.80(1H, d, J=8.5Hz), 7.25-7. 5(5H, m). 

2) mmm.mr. ±M^^ (5.50 g, 20.0 mmol) h 7 t FD77> 60 ml 
§jj|C s n-7"f-;i/U x 1 ^ A (1.59 M)(13.0 ml, 20.0 mmol)£ F5'f7'f^7th 

^ ^ j _;Ki:l, 80 ml)K:*»$"&N 5N JS^ 8 ml &iQ*.s 50°Ct'in^ Ltz „ 3 

i*xM4.35g, JK¥ :75%.)&fcfco NMR(CDClj) 6 :3 .84 and 3.85(each 3H, s), 
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5.03(2H, s), 6.74(1H, d, J=9.2Hz), 7.13(1H, d, J=8.9Hz), 7.3-7.5(5H, m). 

3) SS*««ET* ±E<fb£*(4.32 g, 15.0 mmol) ©y^^*H7 5 b* 40 
ml ftiM* U t> A (3.04 g, 22 mmol) ^ D * ^Ml . 70 ml, 18 
mmol)$^^T*ADx.fco 2 BfF^»Lfc^U 2N JM^ & in £ s »«if-^T«aHJ bfeo 

#6 JX7fcaai*x r h7tFD77>-^^;-/Kl:2 ) 45 ml )£ £ . 4N 

b v ^ a 15 mi mmmm u£ 0 2 nsntigu mm*&m u 2n m 

KSioiU mm*-?-*-? 2 mSita bfco 7Jc, b 

•J ^AT^IbfcoSl§§*b-C#^tlfeii§^^i7>-^^ V7D tf/V Ji- 
B (4.34 g, JK^ :87 % HME(d.-DMSO) <5 :3.81(3H, s), 4.63 and 
4.98(each 2H, s), 6.67(1H, d, J=9.2Hz), 7.04(1H, d, J=9.2Hz), 7.3-7.5(5H, 
m), 13.03(2H, brs). 

4) ±I3flS-&» (4.00 g, 12.0 mmol) £ £ifc(Synth. Commun. 1995, 25, p915) 

5>-3-#> (1.47 g, JR^ :45X )*#feo HME(CDCl,)<y :3.81(3H, 3), 4.60 and 
5.39(each 2H, s), 6.72(1H, d, J=8.9Hz), 7.21(1B, d, J=8.9Hz), 7. 25-7. 55( 5H, 
m). 

5) mMW 1 ®(5)£ip tts (4-^>^7l/^^r^-5-7< b *is-3-#* V-2,3- 
20 i?tFo-^>^777-2-^)-I^V-Stl * ^l/x^MJR* :73 % )& 

fee Mk£ : 121-124 °C Ttfit^flT : C 1( H 1( 0 7 b LXWrWM (%): C, 64.04; H, 
4.53. #$ffll (%): C, 63.93; H, 4.46. NMR(d t -DMS0) 8 :3.83 and 3.91(each 3H, 
s), 5.23(2H, s), 7.25(1H, d, J=9.2Hz), 7.42(1H, d, J=9.2Hz), 7.3-7.55(5H, 
m) . 

25 

mum 8 
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OBnO O 



OBnO p 



MeO. 




.OMe 



MeO. 




.OH 



mmm2 t*P bts (4-^>^;i/^ + ^>-5-^ h **>-3-** v-2,3-y t fd- 

^>V77>-2-f^K*y-S« (ft* :84 % )*#feo 1H£ : 169-172 °C 
NMR(d ( -DMS0)<5 :3.81(3H, s), 5.23(2H, s), 7.21(1H, d, J=9.2Hz), 7. 25-7. 45(4H, 
5 m), 7.5-7.6(2H, m). 



liIiT^ ±&<b& < to (207mg, 0.8 uol) ©TfHFn77> 5 ml 
10 t 1M 'Jf ^AH^F^f JV^'Jil'T? K ( 1.0 ml , 1.0 mmol ) & 1*7^7^ 

x-r-fe h >*frT"ein*.fe- 30#au2-* h *s/*/i/# = /i>t: y ^>(i38mg, 

1.0 mmol) *m%.fco 1 B$im#m> fi»«flj7' = £ A******* ftEK 

15 ;V * □ ^ > V )l * * <> )-2-( > -2-73 M^l/H>^7> -3-73- > 

(147mg, JR¥ :S1 X)&»fc„ : 263-267 °C 7G*#flr : C„H„FN,0, h b 

Xstnm (%): C, 65.93; H, 3.60; N, 7.69; F, 5.21. frffim (%): C, 65.55; 
H, 3.43; N, 7.76; F, 5.10. NMR( d,-DMS0) 6 : 5.29(2H, s), 6.90(1H, d, J=8.9Hz), 
7.15(1H, d, J=8.9Hz), 7.26(2H, t, J=8.9Hz), 7.52(1H, t, J=8.4Hz), 7.60(2H, 

20 dd, J=5.7, 8.7Hz), 7.94(1H, t, J=5.1Hz), 9.26(2H, d, J=5.2Hz). 



mm 9 




£JE0! i o 
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;i/)-^>\/7 7 >-3-*>(JR* :57 %)£ftfco : 215-219 °C tc^^W : 

C M H lt FH0 4 i: LTfUlfi (55): C, 69.42; H, 3.88; N, 3.86; F, 5.23. frffim (%): 
C, 69.29; H, 3.78; N, 3.82; F, 5.28. NMR(d t -DMS0) 6 : 5.29(2H, s), 6.90(1H, 
d, J=8.0Hz), 7.15UH, d, J=8.3Hz), 7.27(2H, t, J=8.9Hz), 7.51(1H, t, J=8.2Hz), 
5 7.6K2H, dd, J=5.6, 8.9Hz), 7.96(1H, dd, J=4.6, 4.6Hz), 8.36(2H, d, J=3.6Hz), 
8.95(1H, ddd, J=l.l, 1.1, 5.0Hz). 

mmm 1 1 

io mmm 9 tf tt, 4-(4-7/w*n^>s>/i/**3/)-2.-(iH-[i f 2,4] h u 7^;- 

;i/-3-*;v^-;i/)-^>^7 =7 >-3-*>(JR* :27X)*#fc. 1^ : 289-291 °C 
^m^«f : C„H,|FH,0, UtH-Wffi (%): C, 61.19; H, 3.42; N, 11.89; F, 5.38. 

(SO: C, 60.91; H, 3.28; N, 11.79; F, 5.23. NMR(d.-DMSO) 6 : 5.29(2H, 
s), 6.92(1H, d, J=8.1Hz), 7.17(1H, d, J=8.3Hz), 7.28(2H, t, J=8.9Hz), 7.55(1H, 
15 t, J=8.4H.z), 7.6K2H, dd, J=5.8, 8.4Hz), 8.86(1H, brs), 15.83(1H, brd). 




X^ OH - XA OPh - — — 

mmm 9 Dt,H5-7x; t^ty y >-2-* v 7 5 >-3- 

20 *>(JR* :10 X)*ftfco m& : 165-167 °C 7c*^«f : C,,H„M0 4 0.1H,0 t 
LTfUHi (%): C, 72.11; H, 3.99; N, 4.20. »«ftt (%): C, 71.80; H, 3.88; 
N, 4.25. NME(d|-DMS0) 6 : 7.25-7. 4(4H, m), 7.54(2H, m), 7.62(2H, d, J=3.7Hz), 
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7.80(2H, dd, J=2.9, 8.0Hz), 7.85(1H, d, J=7.6Hz), 8.36(1H, d, J=8.9Hz), 
8.79(1H, d, J=2.7Hz). 

XfUttRIB 54-125681)I3i!©£&C*Pi:T, 5-fc KD*>>-2-^;i/t U S?> 
(6.00 g, 55.0 mmol) ^ ^ (635 mg, 10.0 mmoD^&T-. 3 - K « X5.60 ml, 
50.0 mmol)ftfiJ6**N 2-* f-/l/-5-7 x ; K U 5> X5.90 g, JR* :64 % ) 
&*§fco NMR(CDCl 3 )tf : 2.55(3H, s), 6.99(2H, m), 7.18(1H, m), 7.22(1H, dd, 
J=2.7, 8.5Hz), 7.34(2H, m), 8.30(1H, d, J=2.7Hz). 

±|B'fb^rtl(5.82 g, 31.4 mmol) & - R<fb ± U > ( 10. 5 g, 94. 2 mmol ) & KJfi $ 

■a-fc^ y tv" ^ # >-e ^aa iv 5-7 * 7 ^ > tr u y-2-% >k ^ ^ 

X 7^/1/(1.43 g, JK^ :20 % )*fffeo NMR(CDC1 3 )S : 4.00(3H, s), 7.09(2H, m), 
7.2-7. 3(2H, m), 7.43(2H, m), 8.09(1H, dd, J=0.6, 8.8Hz), 8.50(1H, dd, J=0.6, 
2.7Hz). 



1 3 





CHO Y *1 " 1 

^N^A oph *- N^ Qph N ^OPh 

NC N MeOOC^N 
N^ nDh N ^OPh 



OPh 



OPh 



:41X)4ife.ljS : 162-165 °C NMR(CDC1 3 ) 5 : 4.18(b, 2H), 7.14(2H, 
d, J=7.5Hz), 7.25-7.35(lH, m), 7.38-7. 52(3H, m), 7.53-7.65(2H, m), 7.91(1H, d, 
J=8.lHz), 8.64(2H, s), 14.54(lH, brd). 

1) iiMIT> A«(J. Med. Chem. 1980, 23, pl026)gt*H<fb£$Jt? 4 3- 
y^fjV7^-2-7i/'^->7D;1t-;Kll.5 g, 60.1 mmol) ©p<£7— JV 
100 ml gfcfcx f-*^*(5.48 g, 72 maoDfcx ± V U t? A ^ h * 3/ h* (50.4 g, 
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9o.o Moi)ft*ifrT-eii]*.fc*x tmmmbtco Tk&infcfcau mm-? 

-2-^;fr-M8.64 g, ft* :70 % )£*#fco NMR(dj-DMSO) 6 : 7.0-7.2(3H, m), 
7.35-7.45(2H, m), 8.29(2H, brs). 
5 2) HSiT^ ±gBfc**<8.60 g, 42.1 mmol) <D^^*H7 5 h* 80 
ml U A(11.0 g, 80 mmol) L «fclt$>* ^7V(4.73 ml, 50 mmol) 

**^TT?initfeo 30^m#bfcms ttWttfcT^^* i - 

10 ^;i/7s ;i/ 7 r -;v-5-7 x y i/ U U 5 ^ X8.42 g, i&¥ :92%)&#fco 
NMR(CDCl 3 )tf : 2.57(3H, s), 7.00(2H, m), 7.17(1H, tt, J=1.2, 7.3Hz), 7.37(2H, 
m), 8.34(2H, s). 

3) ±ffitfi£*(8.13 g, 37.2 mmol) O Jg -fb ^ 1/ > 150 ml 70% m- 

^7 D Dji^l.#m(18.2 g, 74 mmol) ©ttlft^f-l/> 50 ml g«E & *#Tt! in 
15 xL2Ml#lfcl^ «f a bfc*SB**»J U **& h U >> 

tTs 2-t< * >771/*-7V-5-7 x 7 tf I) 5. y X9.55 g, JR* : 
»feo NMR(CDC1,)S: 3.34(3H, s), 7.13(2H, m), 7.33(1H, tt, J=1.4, 7.3Hz), 
7.49(2H, m), 8.55(2H, s). 
20 4 ) iUST, ±IB^b^rtJ(9.55g, 37.2mmol) <D V * ?fr*frk7 X h* 100 
ml >s7>4k* U £ A(2.67 g, 41 mmol ) * gfit ftP X. s 50°C ~Zl)U$h b o 

7h^77 4 -Ktt bfe^s ^^it>T"^ H H ^b$*. 5-7 *7 drS^Vf U 5 5> >-2- 
25 */l/#= h U 71/(6.53 g, JR¥ :89X)*»fc«,HMR(CDCl,)<y : 7.13(2H, m), 7.34(1H, 
tt, J=1.3, 7.3Hz), 7.79(2H, ■), 8.48(2H, s). 

5 ) il^iTs ±|B<fb£t>(6.20 g, 31.4 mmol) ®* * 7 -71/ 40 ml £M 
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fc N 1M -f h >J £ h Y (34 ml, 34 mmol ) & ft T "t* in ;1 n ^St'Ilf bfco 
ll^pit, 2Nj&$?(40ml, 80 mmol ) £ tJc&T t? *D x. s ^.U^m.WLtzo 30 

5-7 x. J U 5. S7>-2-#;i/#>tt ^^;i/x^x;K6.72 g, :93 %) 

Itntzo NMR(CDC1,) 6 : 4.06(3H, s), 7.11(2H, m), 7.30(1H, tt, J=1.2, 
7.3Hz),7.47(2H, m), 8.58(2H, s). 



10 ^ttitt 1 4 




1), 2H-l,4-^< > V* * it S> > -3(4H)-;t > (1.49 g, 10.0 mmol )& :fc i$ (Synth. 
Commun. 1998, 28, pll43)iB«6© £i£ £ *P N ^^^D^ K (1.19 ml, 10.0 
mmol) SIS 4-^>y;i/-4H-^>\/[l,4]**i*y >-3-*>(2.00 g, HX 

15 * :84 X)*»feo NMR(CDCl 3 )tf : 4.73 and 5.16(each 2H, s), 6 . 85-7. 05(4H, m), 
7.2-7. 35(5H, s). 

2 ) mmm.mTs ±Wfc£-lD(239 mg, l.O mmol) ©f^tF077> 5 ml 
MCJOXiifttb »>>A{80 mg, 2.0 mmol ) t s ^ a * S> * ^M142 mg, 1.2 

ml)fc*g»£-fr, 4N*ttft>;^*A 0.5 ml 4 ^^Tt'iO * fc . 30 2N Igtt 

25 ( 4-^ > y ;i/ -3- * * V -3 , 4- y t Y n -2H-^ > V [ 1 , 4 ] * -9" S> > -2- >f 71/ ) - * * 

76 



WO 03/047564 



PCT/JP02/12582 



Vffft(46ig, JR* :15X)*$fco BUS : 173-178 *C NMR(d ( -DMSO) : 5 . 17 and 
5.28(each 2H, s), 6.95-7.5(9H, s), 10.89(1H, s). 



mum 1 5 




1) 1 4 ©(l)fcip Dt, 4-(3-7i-;V7-Dtf;V)-4H-^>^[l,4]t^ 

#3>>-3-tf>(«* :97 JS)£fcfco NMR(CDC1 3 ) cJ : 2.01(2H, a), 2.72(2H, t, 
J=7.8Hz), 3.96(2H, t, J=7.8Hz), 4.58(2H, s), 6.81(1H, m), 6.9-7.05(3H, m), 
7.15-7.35(5H, a). 

10 2) *1«140(2)C*DT, **y-[3-**V-4-(3-7x=^7Di;*)- 
3,4-y b H a-2H-^> */[l,4]**tf S> 5/-2— f /H-»K(JR* :10X)£*#£o M 
& : 149-153 °C tc^^W : C„H„NO s 0.1H,0 UTttfft (%): C, 66.89; H, 
5.08; N, 4.11. (%): C, 66.43; H, 5.00; N, 4.17. NMR(d 6 -DMS0) (5 : 

1.86(2H, s), 2.68(2H, t, J=7.8Hz), 3.93(2H, t, J=7.5Hz), 7.0-7. 6(9H, m), 

15 10.57(1H, s). 



mm 1 6 




1) mum i 4 ©(Dtcip tx, 4-7 x*^;v-4H-^>vai>4]:**i?-^>-3- 

20 *>(JR* :84 NMR(CDClj) <5 : 2.96(2H, t, J=8.1Hz), 4.14(2H, t, 

J=8.1Hz), 4.58(2H, s), 6 . 95-7. 05(4H 3 m), 7.2-7.35(5H, m). 

2) mmm 1 4©(2)t:f tt, **v-(3-**y-<-7x*fH,4-yh fd 

-2H-^ > ^/ >-2--T /l/ :9%)&$ feoluS : 218-221 °C 
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Ttmftffi : C 18 H 15 N0 5 Htltii (%): C, 66.46; H, 4.65; N, 4.31. #*/fffi 
(%): C, 66.32; H, 4.66; N, 4.29. NMR(d,-DMS0) 6 : 2.87(2H, t, J=8.0Hz), 
4.10(2H, t, J=7.8Hz), 7.0-7.4(9H, m), 10.67(1H, s). 



5 mmm 1 7 




ii^STx ±m<b&m(127 mg, 0.5 mmol) (DV**V> 3 ml gtC 60% 
7kMihi- V D £ A (40 mg, t.O mioDts If 3 U >^J^M83 mg, 0.55 mmol) 

distils in^M^Lfeo i h^h, mmmibT>^=-* &7k®w*iiaz., 
«bfc» giSfibt 4-^ x*^;i/-2-(try ^ >-2-*;i/^-;i/)-4H-^> vr 

[l,4]**^y >-3-*>(147 mg, J&* :82 IDSIttftJ: bt^fe, NMR(CDClj) 
(5 : 2.98(2H, t, J=8.1Hz), 4.13(2H, m), 6.64(1H, s), 6.95-7. 1(4H, m), 
7.2-7. 35(5H, m), 7.51(1H, m), 7.87(1H, dt, J=1.8, 4.5Hz), 8.08(1H, d, 
15 J=7.5Hz), 8.7K1H, d, J=5.4Hz). 



mmm 1 8 




mmm i 7 tipbts 4-^fji/-H5-7i; *s/tru y >-2-#;i/tf-;i/)-4H- 

20 [1,4]^-^^^ >-3-* >(JR* :24 X)*^feo H£ : 94-95 °C 5GfH# 

ftf : C„H,,H,04 i: UtttJIi (%): C, 69.99; H, 4.48; N, 7.77. (%): C, 

69.90; H, 4.38; N, 7.71. NMR(d ( -DMS0) 6 : 3.3K3H, s), 6.48(1H, s), 6.95- 
7.6(10H, m), 8.06(1H, dd, J=0.6, 8.8Hz), 8.47(1H, d, J=2.4Hz). 
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mmm 1 9 



o 



o o 





6° 



OBn 



5 ;V)-4H-*>\/[l,4]tf*-"if$>>-3-#>(fc* :47%)£?ffc 0 Ikj£ : 134-136 °C 
7G*##r : C„H„N,0, kLTfl-JHit (%): C, 70.58; H, 4.85; N, 7.48. #*ftt 
(%): C, 70.42; H, 4.76; N, 7.46. NMR(d f -DMS0) 5 : 3.31(3H, s), 5.32(2H, s), 
6.48(1H, s), 6.95-7.5(9H, m), 7.67(1H, dd, J=2.9, 8.7Hz), 8.05(1H, d, 
J=8.9Hz), 8.48(1H, d, J=2.7Hz). 



mmm ncitt, 1-^ ^;v-3-(5-7 i;+'>k'J ^ s> >-2-*;i/^-;v)- 

t'D <; S> >-2-*>(JR* :46 »S#fe„ 1^ : 101-103 "C , 
15 ;i/#© 1:1 ©M-^-tJ) NMR(CDCl 3 )cy : 2. 23-2. 36(0. 5H, m), 2 . 56-2. 69(0 . 5H, m), 
2.86(1.5H, s), 2.97(1. 5H, s), 3.21-3.28(1H, m), 3.38-3. 61(2H, m), 5.13(0.5H, 
dd, J=7.5, 9.3Hz), 7. 06-7. 16(2H, m), 7. 18-7. 34( 1H, m), 7. 38-7.50(2H, m), 
8.56(1H, s), 8.58(1H, s). 

20 mmm 2 1 



1 7 fcip Dt\ 3-[5-(4-7 D 7 x. J \) V > -2-# ft - ;i/ ) 

-l-p( 3=-;i/-t? D U 5? >-2-*>(lK^ :46 fc 0 Sfeil : 140-141 °C 
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fir : CtHuFB.O, t LTfrlUS (X): C, 64.96; H, 4.81; N, 8.91; F, 6.04. » 
fifff (%): C, 64.90; H, 4.62; N, 8.85; F, 5.77. NMR(CDC1 3 ) 6 : 2.25-2. 39(1H, 
■), 2.41-2.54(1H, m), 2.88(3H, s), 3.38-3.48(1^ m), 3.50-3.60(1H, m), 
5.17(1H, dd, J=7.1, 9.5Hz), 7.03-7. 17(4H, m), 7.26(1H, dd, J=2.8, 8.8Hz), 
5 8.06(1H, d, J=8.8Hz), 8.22(1H, d, J=2.8Hz). 

mmm 2 2 

— . m -^tx 0 ^ 

mum l 7Cltts 3-[S-(4-7;i/tn 7i/*^)^'jy >-2-* 

10 -l-**-/l/-7-tf<H>-2-tf->(JK* :34 X)*Wfeo iBljft : 147-148 °C 7cit# 
«f : C||HnFNjOj £ UTfrlHI (%): C, 66.66; H, 5.59; N, 8.18; F, 5.55. & 
mm (%): C, 66.54; H, 5.34; H, 8.15; F, 5.61. NMR(CDC1 3 ) 6 : 1.44-1. 80(3H,m), 
1.80-1.9K1H, in), 2.04-2.14(lH, m), 2. 18-2 . 28( 1H, m), 2.96(3H, s), 3.22- 
3.32(1H, ■), 3.80-3.92(lH, ■), 5.01(1H, d, J=10.7Hz), 7. 02-7. 14(4H, m), 

15 7.24(1H, dd, J=2.7, 8.7Hz), 8.07(1H, d, J=8.7Hz), 8.27(1H, d, J=2.7Hz). 



mmw 2 3 




£iK(Eur. J. Med. Chem. 1980, 15, p317)B!E»Mb£» T? tb % 6,7-i? b K n -3H- 
20 */ >? V 9 >tT U ^ ^>(66 mg, 0.55 mmol) £ N 5-7 ^ 7 +3/ b U ^ S> V-2-* 
^ f-;i/^^r-;KH5 mg, 0.50 mmol)©^ h 5- b F D 7 5 > 2ilS«^ 
tert-7* h U •> A(123 mg, 1.10 imol)*> * # T flP £ o 30 bfc^, 
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$g a -f b ^ . (6,7-^ t k □ -3H-fy 9 d-o* >tf'J $ 3>>-7--f ;i/)-(5-7 i; 

$$>>-2-' f >(37mg, :23 % ) £ # It o Itikti : 167-169 "C ji 

m&m ■ dfluWi 0.1H,0 fcUTtr#« (X): C, 67.53; H, 4.47; N, 17.50. # 
5 f/rfi (X): C, 67.13; H, 4.27; N, 17.41. NMR(d,-DMS0)(keto-f orm : enol-form = 
1 : 3)<5: 3.0-3. 1(2H, m), 3.2-3.3(2H, m), 5.62(0.25H, dd, J=7.3, 9.0Hz), 
7.2-7.4(3H, m), 7.5-7.6(2H, m), 8.65(0.75H, brs), 8.71(2H, s), 8.76(0.5H, s), 
8.88(0.25H, brs), 8.97(0.75H, brs). 

io mmm 2 4 




mmw2 3izmtx, (6,7-^t fu-sa-^^u^>^ >\z u ?y>-7-f^)-(5- 

7iM^t'J^>-2-^;v)-^;5'^>(t$ :23 X )*»fco Ui^ : 118-120 «C 
TCfii^flT : CnHnHjO, 0.2H,0 fc LTftUtt (X): C, 71.10; H, 4.84; N, 13.09. # 
15 flrffi (X): C, 70.75; H, 4.59; N, 13.14. NMR(d,-DMS0) (keto-f orm : enol-form = 
1 : 4) 6 : 3.0-3. 1(2H, m), 3.2-3. 3(2H, m), 5.75(0.2H, dd, J=7.3, 9.1Hz), 
7.2-7.6(7H, n), 7.95(0.8H, d, J=8.9Hz), 8.07(0. 2H, d, J=8.9Hz), 8.49(0. 8H, d, 
J=2.7Hz), 8.50(1.2H, ■), 8.70(0.2H, s), 8.88(0. 8H, s). 

20 #%#J 1 
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1 ) 2,5-i^t K n 3r ^T-fe h 7 x 7 > (2.0 g, 13 mmol) © T -b b - h D ;i/ 30 
nl**fc* **T«»*y»A (2.0g, 14.2mmol) § in X. X 5 # F^Ji J* ^> 
$>;i/7*D =• F (2.55g, 13.5mmol) ©T-fc h - h U ;i> 5 ml «*ft& 5#ISa»ttT8S 
TL/feo iSST'#SUv 30#|««#&n 50°CT*60#, 80°C t 120 #An$U ft 

i-[5-(4-7;i/* D^>y^* + j/)-2-t h*p + j/7i-;i/]-x^^>(2.0g, JR 

*:59%)&£;fco NMR(CDClj) 6: 2.59(3H, s), 5.00(2H, s), 6.90-6.95(lH, 
7.05-7.20(3H, m), 7. 2-7. 25( 1H, m) , 7.35-7.45(2H, m), 11.86(1H, s). 

2) *|ft(J. Org. Chem. 1964, 29, p3459)f3l$ © £ 8s fc * b T , ± 13 lb t> i: 
10 Jfc'ftl#z:ai*KJfc£-efe& N b U x^fl/T ^ V#£Tx BK-fbfiJSfctt 5-(4- 

7 D ^ > y/l/tf * is > V* 7 7 >-3-;t > (JR* :n%)%mtco 
NMR(CDC1 3 ) 6 : 4.65(2H, s), 5.00(2H, s), 7. 04-7. 14(4H, m), 7. 28-7. 44(3H, a). 

3) mmmi e>(5)\zmbr, [s-(4- 7^*0^0 s>;i/**s/ )-s-**y -2,3- 

y k H n-^>l/7 9 >-2--f *]-**y-B» ;vx^f iKK^ :63 % )§ 

15 t#fco BijS : 183-185 °C JtM^m : C„H 13 F05 fcbTfUHl (X): C, 62.79; 
H, 3.81; F, 5.52.#tfftt (%) : C, 62.97; H, 3.73; F, 5.40. NMR(CDClj) 6: 
4.10(3H, s), 5.08(2H, s), 7.10(2H, t, J=8.4Hz), 7.20-7.30(2H, ■), 7.38- 
7.46(3H, m). 

20 ##0J 2 




mmm 2izmtx, [s-a-7 ju*v<> v-2,3-^ th-o- 

^>>;77 >-2--< V-M (JR* :38 X )&»fc„ lUl£ : 210 °C dec. 

TcHt^flf : C,,H,,F0 6 0.3 H 2 0, 0.2 C,H 10 O tf^fi (%): C, 59.32; H, 

25 3.81; F, 5.04. fl-ffiffi (50: C, 59.10; H, 3.69; F, 4.94. NMR(d.-DMSO) 6 : 
5.08(2H, s), 7.10(2H, t, J=8.7Hz), 7.26(2H, s), 7. 36-7. 48(3H, m). 
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#%^J 3 




COOMe 



O^COOMe 



f XJ^^cooh 



COOMe 
OH 



O^COOH 



rr^V^o o o 



1) MMTs *it (Synth. Commun. 1994, 24, pl025)gE8ltfi-&«l TJ & * 5- 
b F D ^ i/ -2, 2 - ^ ;H > ^ [1 , 3] ^ * ^ > -4-^ > (9.71 g, 50.0mmol) 
Ci?^ ;Vj|;;1/A7 5; h* 100 ml 'J OA (10.4 g, 75.0 mmol) i: ^ 
4-7;V^- D i> *J)\/7u X Y (6.85 ml, 55.0 mmol )£ ^^T-AP X tz 0 2BtH3g£t£ 

2n^m^mx, %t ta tfeisa^^n u ^^-^ta^ 5-(4- 

7 u so*?****/ )-Z,2-*J * */[l,3]3> * * *y > (12.75 

g, jRjft :84 % )%mtzo NMR(CDCl 3 )tf :1.72(6H, s), 5.20(2H, s), 6.57(1H, dd, 
J=0.9, 8.2Hz), 6.64(1H, dd, J=0.8, 8.4Hz), 7.08(2H, t, J=8.7Hz), 7.42(1H, 
t, J=8.4Hz), 7.54(2H, dd, J=5.2, 8.9Hz). 

2) If^STs ±13^1^ (9. 07 g, 30:0mmol) © * ^ * H 100 
ml ^ttCs 1M ± h 'J 0 h *P K (45.0 ml, 45. 0 mmol ) £ T* *P £ fc o 
30#iR#Lfc3U 2Ntt«*iO*^ x-f;VTtttH bfeo *, fi8W*«*-C«si*«, 

^^-fb$-&^2-(4-7;v^-o^>^vv^^^)-6-b h- n*2/£m#R * 

(7.61 g, JR# :92 % )£f#fco NMR(CDC1 3 ) 6 :3.93(3H, s), 5.07(2H, s), 
6.47UH, dd, J=1.0, 8.4Hz), 6.63(1H, dd, J=1.0, 8.4Hz), 7.09(2H, t, J=8.7Hz), 
7.33(1H, t, J=8.3Hz), 7.45(2H, m), 11.49(1H, s). 
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3) liiiT, ±IB'fb£«J(7.61 g, 27.5 uol) (D^?^*i^7 5: h* 70 
ml gtC, U •> A (5. 52 g, 40 uol) t, 7* * 5 s - ^1/(2. 84 ml, 30.0 

■«ol)ft**TJlOitfc. -lft«#Ufc8U 2N«tt&ill*.s »Kx^^T?ttffl bfeo 

5 U -toffr*? U?^77^ -Cft b,2-(4-7;i/^o^>^;v^-^r 

.>)-6-^ b = ^ b ^^^r^ (9.53 g, JR 

$ :99 % )*»fco NMR(CDC1 3 )(5 : 3 . 78 and 3.91(each3H, s), 4.66 and 5.07(each 
2H, s), 6.44(1H, d, J=7.9Hz), 6.61(1H, d, J=8.5Hz), 7.04(2H, t, J=8.7Hz), 
7.24(1H, t, J=8.3Hz), 7.35(2H, m). 

10 4) ±ftHb-R % (4. 90 g, 14.1 mmol) © t - h 7 t F d 7 5 y-J- *? J — ;i/(l:2) 
30 ml git, UHTkMiki- Y ] ) ££(14.0 ml, 56.0 uo-1 ) & in *. x iP^JS^ Lfco 
3ilt, 2N JSK&iDiU SflifJl't 2 El fill £H b fe o tJc, figftl 

;v-r- ^^>fb £ 2-(4-7 d ^ > s> ;v * M-* h * ^ * /i/ = ^ ^ 

15 h * £ Jt # BS (3.94 g, iK¥ :87 % )&#fc 0 NMR(d.-DMSO) 5 : 4.69 and 
5.12(each 2H, s), 6.55(1H, d, J=8.5Hz), 6.76(1H, d, J=8.2Hz), 7.22(2H, t, 
J=8.9Hz), 7.26(1H, t, J=8.4Hz), 7.46(2H, dd, J=6.5, 8.6Hz), 12.92(2H, brs). 

5 ) nmm 7<D(4)c*&T*subEj&fctt u 4-(4- 7 ;i/#D^>s;7i/ 

^>^77 >-3-# >(J&* :60% )£f#fco NMR(CDClj)5 :4. 61 and 5.23(each 2H, 
20 s), 6.46(1H, d, J=7.9Hz), 6.69(1H, d, J=8.2Hz), 7.07(2H, t, J=8.6Hz), 7.47(1H, 
t, J=8.3Hz), 7.45(2H, m). 

6) fkMW 1 ©(5)fc*P tt, [4-(4- 7 fl' * n ^ > J? ^ * * J/ )-3-* * V -2,3- 
v t |t o 7 5 >-2— f ^fAx;f^(8l :65 % )& 
»feo : 138-141 °C 7Gfg#l»T : C„H„F0, 0.1 H,0 0.1 C,H 10 O i:bttl 

25 MM (%): C, 62.20; H, 4.09; F, 5.35. £ Iff ft (%): C, 61.96; H, 3.84; F, 5.07. 
NMR(d ( -DMS0) 6 : 4.09(3H, s), 5.26(2H, s), 6.68(1H, d, J=8.1Hz), 7.0-7.2(3H, 
m), 7.4-7.55(3H, m). 
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mmm 2 bt, [4-(4-7;i>;frn^>y;t/:fr*$/)-3-;r*v-2,3-^ kFn- 
5 t>l/77y-2"f^]-**y-M (JR* :47 % )&&fc 0 ib^ : 195-200 °C 
7U*##f : C,,H„F0, 0.8 H,0 0.06 CHC1 3 1.0 Na ^iTf^ffl (%): C, 
54.81; H, 3.14; F, 5.08. ##Hfi (%): C, 54.84; H, 3.30; F, 4.79. NMR(d r 
DMSO) 6: 5.26(2H, s), 6.81(1H, d, J=8.1Hz), 7.0(1H, d, J=8.1Hz) 3 7.26(2H, 
t, J=8.7Hz),7.45(lH, t, J=8.1Hz), 7.55-7.62(2H, m). 

10 

5 




1 ) MihTfr ^ - V A (5.12 g, 38.4 mmol)<D Jfi-fb ^ ^ U > 20 mlMfc^bT 
•te^;i/(3.02g, 38.5mmol)£a§T bill Ufc*f«S& N AUK (J. Am. Chem. Soc. 
15 1972, 94, p91l3)gE£lHb-n-t;T"&6 4-(4-7 ft X O ^ > i?;i/)-l- ^ h^-'O-tf 

> (7.0 g, 32.2 mmol) CD JttfS 7< V > 50 ml jg% £ 7jc^T^T L » 30^F B m#L 
£o £ h \zmihT)V K - <> A(5.12g, 38.4mmol)^inx.^^T 1.5 H^ili^ U £ o 
Rfaffl.*** t 5N ^^fla^, d D *;i/ at- 2 tal^aj bfeo 

20 bT^f ) nfcii4i' l J*y;Vi'D?f^7 7-f-fcf!f l-[5-(4-7 V ^ 

> $/* ,1/ )-2- t: KD*^7x-,]/]x#7 > (5.90 g, JK ^ :52 %) £ ff 0 
NMR(CDC1 3 ) 5 : 2.59(3H, s), 3.92(2H, s), 6.9-7.05 (3H, m), 7.08-7. 14(2H, m), 
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7.24-7.30(lH,m), 7.48-7.51(lH,m), 12.16(1H, s). 

2) 9 <D(2)\Z^ s 5-(4- 7 ;V t D ^ > jl/).^ > y 7 7 > .3.^ > (jgj 
m :61 %)*ntc 0 NMR(CDCls) 6 : 3.95(2H, s), 4.63(2H, s), 6.94-7.92(2H, m), 
7.04-7.14(3H, m), 7.40-7. 48(2H,m). 

3) mMW 1 ®(5)\zm Dt, [5.(4-7 jl/t D ^ > ^ ^)-3-t + V -2,3-^ t KD- 
^>^77>-2.^H4^V-lf| p( ^;i/x^^;i/(jR^ :61 % )*»fc 0 II^ : 
128-130 °C 7C^7>W : C 18 H 18 FO B 0.3 CHCI3 t It ffJIfji (%): C, 61.37; H, 
3.68 ; F, 5.22. ^^fit (%): C, 61.63; H, 3.63 ; F, 5.04. NMR(CDC1 3 ) 6: 
4.05(2H, s), 4.10(3H, s), 6.99(2H, t, J=8.77Hz), 7.12-7.18(2H, m), 7.40(2H, s), 
7.61(1H, s). 



6 




2 fc2p DT s [5-(4-7 D ^ >^;i/)-3-^-dp y -2,3-^ b H D > y* 7 
7 >-2-^ V-H^OK^ :85 % : 207-210 °C jt%%%fi : 

C 17 H n F0 5 0.1 HC1 t bt f+^fii (%): C, 64.23; H, 3.52; F, 5.98. #fcfffl[ (%): 
C, 64.03; H, 3.64; F, 5.72. NMR(d 6 -DMSO) 6 : 4.05(2H, s), 7.12(2H, t, 
J=9.0Hz), 7.26-7.34(2H, m), 7.44(2H, s), 7.64(1H, s). 



7 




9 fcifS ^ 5-(4-7 )l X □ ^ > ^ ;i/)-2-(t° U ^ >-2-# - > 
\/7 v >-3-^y(iK^ :6%)&ff £oIl!j& :258 °C dec. Ttmfrffi : C 21 H 14 FN0 3 
0.3 C 6 H B N0 2 It (%): C, 71.26; H, 4.07; N, 4.74; F, 4.94. #|fftt 

(%): C, 71.12; H, 4.11; N, 4.96; F, 4.96. NMR(CDC1 3 ) 6 : 4.07(2H, s), 6.99(2H, 
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t, J=8.7Hz), 7.14-7.22(2H, m), 7.32-7.46(2H, m), 7.62-7.64(lH, m),7.68- 
7.76(1H, m),8.12-8.20(lH, m),8.50-8.58(lH, m),8.64-8.72(lH, m), 



15 



8 

o o o 



mm@\ 9 tsp bt\ 5-(4-7;v*D^>i?;i/)-2-(br U S s> >-2-*/i/# = /i/)- 
^> */ 7 v >-3-tf >(JR* :9 % )*»feo Hk& : 258 °C dec. TCS^fJf : 
C ?0 H„FN,O3 0.1 CHC1, 0.1 C,H l0 O t It tf^ffi (X): C, 66.78; H, 3.86; N, 7.59; 
F.5.15. frffim (%): C, 66.59; H, 3.64; N, 7.34; F.5.17. NMR(d.-DMSO) 6: 
10 4.08(211, s), 7.12(2H, t, J=8.7Hz), 7.26-7. 36(2H, m), 7.44-7. 56(2H, m), 
7.68C1H, brs), 7. 86-7. 92( 1H, s),9.20(2H, d, J=5.1Hz). 

^ % croV" 





o 9 



dV lX -jSV. Sg 0 - :&\x 



( s 4> , r # ;i/ * * n ^ b * > * ;i/ ^ ~ jv , xh^i/*;v3j?-JK 

R 1 



,NH 

R' Xtt 



RHizkJl^ ^^;i/s x^;k ^dd, ^;)/^-d, ^ b^i'XIixf+i'tfe^ 

20 x, Ysvzft?n?na4iT-o-> - s -NH-x»i-cH 2 -T!& 
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Wli=N-Xli=CH-1!fe§. ) 
MM 

tco 

( 1 ) DNA 

7VJ/tA77;i/V^7tCJ:D ^fil$nfettT©# DNA KTE n y 7 r 
-««BfiR : lOOmMKCl, ImM EDTA, lOmM Tris-igi? (pH 7.6)) fc&flfS** 
10 ofctJ:^ SI DNA i?l (2pmol//zl) r DNA $M(5pmol/ 

(£K DNAia^J) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
15 3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

y h DNAS^'J) 
5'- TGA CCA AGG*GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 
( 2 ) ( I C s otf ) ©SI* 

20 Streptavidin (Vector Laboratories*!®*) * 0.1M ifcft-rt v 7 ? -W. : 
90mM Na 2 C0 3 , lOmM NaHC0 3 ) C^^bs 40//g/ml C Ife. C<D$8«L 

# 50/zi %4 Ay 7* i^- h ( NUNC*±m © £ a: ;i/ c in * s 4°c-c-^^Ss ir 

3t*-&fco*C#'>^^*y>8^S' 77-(l)l: 13.7mMNaCl, 0.27mM KC1, 
0.43mM Na 2 HP0 4 , 0.14mM KH 2 P0 4 ) T* 2 EI^^m> 1% 7*A^;i/7£^tf 
25 ij>|/ty 7 7- 300/zl §iP^.s SOfrm^U y*># U o $ & £#«>x/l/£ 
•J y 7 r — "C 2 NTE A y 7 t : 1M NaCl, lOmM Tris- 

jftR (pH 8.0) ,lmMEDTA)1? 50fg#l? UfcSS? DNA^^t (0.04pmol//zl) 50 
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jui *toz., siTs m-c 30 ^mmm^^tz^, u * 2 0, & 

&K:±B#»tW® bfc&£:t;i/fcN^y 7 7-(ifcI/&:150mMMOPS (pH7.2), 
75mM MnCl 2 , 50mM 2-mercaptoethanol, 25% glycerol, 500 fl g/ml bovine 
5 serum albumin -fraction V) 12/J.L 9 V Y DNA (5pmol//Zl) 1 # 1 & J; V l& 
g?J< 32/zl fr^StS Ufc£J&i8tt4 5/zl$:iD^feo £ & fc # "7 x/l/ £&&<ffc£- 

»© DMSO^Yt 6 /zi fciraiu tfs^-f 7*n > h P-;v(PC)h LtOx^ttt, 

DMS0 6 #1 §iDX.-So iJjfc'f > (30pmol///l) 9 Adl £ All X. , A 

< If;. * #?M 7*n > h n-;i/ (NC) t L-rOiii/Cf^ »*#3R* ($1 
10 J$ : Hepes (pH 7.6), 400mM potassium glutamate, ImM EDTA, 0.1% NP-40, 
20% glycerol, ImM DTT, 4M urea) 9jul%M%.tz 0 

iftf*:** (tyy Fab77^^>f: ^- U * lOOjtlin 30 °C 

15 t lUF^i^^t^ts 0.05 % Tween20 I) ^BMW 7 2 Ek U> 

77-t 1 UK J)I&&#L£o 7** v 7^7 r^-BIfi/W 

7 7" — (11$ : lOmM ^ 5 — hD7i-;V*77i - h (Vector Laboratories $t 
«), 5mM MgCl 2( lOOmM NaCl, lOOmM Tris-^^(pH 9.5)) £ 150/z 1 in £ T 
30 •CT»2»|IBfij6**N #»7x;i/©lR^JS (OD405nm) WT©fHI 
20 Stt»£V>IS*sf£**:«>fco 

BB»sf£ (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 
C abs. ; •fb^tf© 7 x;i/©IR#]S 
NC abs. : NC ©IRTfeft 
PC abs. : PC ©lR}teJft 

25 ic so m&. ±ia©ia*^£^TWT©tt3?5£T»$#> *>n*>o 

■fftfc-feifi** 50 2 £©Mftfc£^-t, x At g/ml ©»*TJIB** 

X %, y£jg/ml ©»ft"ClHS* Y %% % tl^tlmtffi, IC 50 ( A g/ml) = x-{(X- 
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50)(x-y)/(X-Y)} t Z o 

5 o %\zmMt%<b&®&g. ( i c 5 0 ) 4etT©iii^t„ m*©^ 



5 m i 



^ISgfiJ No. 


IC„ (MS/mD 


3 


2.7 


mmm 4 


1.6 


£1501 1 l 


0.86 


mmm 1 8 


3.3 


HMJ 1 9 


2.8 


mmm 2 3 


0.50 



> x ^ 7 - -t? bb*«& & w u o 

10 

ttTfcwf l~8HMii:t?ft^!)0fibD, IS HI ©«5H & M £> 

15 e> <z> at 1*1-* o 

cm$i i ) 

(m g/ftT'-te;!/) 
20 tStt$# 2 5 0 

^yyy 200 

^f7>J>|7^^^ 1 0 
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4 6 0 m g 

mmm 2 ) 

5 (mx/mm) 

2 5 0 

•fe;vD-x 400 

-K^b^r-f* (ta-A) 1 0 

^ f 7 'J > ^ 5 

10 £-W- 6 6 5 m g 

J*#&$g-&Lx Ellt^il 6 6 5 mgOtlCtSo 

3) 



11 



15 0.25 
^^y—^ 25.75 

7D^7>h22 (^DD?7^tD^>) 7 4.00 

10 0.00 

20 -30°ct^SJb^ jE^itcfto o^-c^g***?- >^xf-;i/^A 
(»aa«»i 4 ) 

fStt$# 6 0 m g 

25 t">7> 45mg 

«<gfttt"te/l/P-* 3 5 m g 

fly k = y l«> (*+ 1 o%*«) 4mg 
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± Y U t> kii)V$**s* fil/rV^V 4. 5mg 

^rT'Jylv^'^^^ 0.5mg 

#5 

^H- 1 5 0 m g 



fc £> ft* D #> N o . 6 0^r>iU. S. Ifct h 'J 

(MJ^J 5 ) 



8 0mg 

15 ?y7y 59mg 

^i^att-fe^n-X 5 9 m g 

7f 7'J >i?V;7*i">A 2 m g 

2 0 0 m g 



T ^ >^>^ -fe^D-^, cfc^'XxT 9 >$£v<Jf * A^i^rls 
20 No. 45^r>iU. S. ©i4l>CIl/tfR-B7^>A7t^C2 0 Om 

6 ) 

2 2 5 m g &^tf*k£!iy:&0.<};-5 3 : 

TSM# 2 2 5 mg 

25 isshim^* u -fe y 1* 2 0 0 0 m S 

£.gf. 2 2 2 5 in g 

«'M#&No. 6 0^r>iU, S. OiS^CibN *&frt«)i»Sft^ 
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m -hn i -r lab M * & t~ %n H£ flf? /f U 0 K t^lt- 
PS v<— 7JU ^fv C to Ht c Ti /l. kb W /j0 h& / y ^- / i ' u w 3 


2> O o V** T: iicDM-m-^} 

0/ O — ' v v. * — ^ X4j |_J T/J < 






/ {fell -*rl /jTiI r7 \ 








- \-r. iil _p. j-i 


o u in & 




U U ill B 


is D y 7° 


1 9 R m 1 

± • L) J 111 J- 




0 . 10ml 




q . v . 


10 fell 


q . v . 




5ml 



15 T«&Sfc#SlC'f *o 
(S«M 8 ) 

rSi£$# 1 0 0 m g 

fiffttl&tt^U t'JF 1 0 0 0 m 1 

25 
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1 . 



« (I) 




^t^^r©#^%^*)-r^^ttfeVN) ; Y & = 0 N = S, =N-R E , - 0 - R E , 
— S — R E s -NR E R F XB-N = R E t^D ; R E Xlf R F tt * ft * ft«k & b X 

10 IWot, R c ;&T>*R D «/&T33i^£S£3l&^/ftLT^T <fc < s R«Ctt 
Z tt = O N = SXa = NHtl&!) ; 



X 



R 

+ , xti=o, =sxtt = NHT?^D ; R B ttB&as»A*»e>»s?sft*B 

20 ii^T-fe^o ) T!^£ft&gT*fc t> ; 

94 





WO 03/047564 PCT/JP02/12582 

3L C^XiiR 8 ©^^ < 2: fe-o#, A : - Z 1 - Z 2 - Z 3 - R 1 (^<f s z 1 

5 ?nt^tU^7Jl'^ = l'>s -CH (OH) -s -s-, -so-, -so 
2 - N - S 0 2 NR 2 - , - NR 2 S 0 2 -, - 0 - s - NR 2 - S -NR 2 C O - N 
-CONE 2 -, - C (=0) - 0 - > - 0 - C (=0) -3U2-CO-;R 2 

u&znx^x<bX.^Tfr*n'. M&Ztix^x % J: v» 7 /i> * = m 
tix^x t> J; v>r 'J -;i/Xttfift$ft"C * J; v^-r a t V -A ; R 1 fc* 
10 wWkZftx^xbX^y >j-;k ®&<*ft-t vnt*) J; i^f dt u -;k Bl&£ 

R c #tf R D #7£/i&-f 3 31, R E £tfR D #$!lig1-3JI^ fc-UCfcoTJBfifcf S 
9jL ClXttR"^ ±8BS :-Z 1 -Z 2 -Z 3 -R 1 Z 1 , Z 2 , Z 3 

15 %.v?r ^tmmtmmmx&z) xm$ti%Mx~w.WkZtix^z> imvGLWx-, 

20 ;i> * 7 ;w * )V , ;\n7J^^K y\DT;vn * N >, ^ n t ;v =j >> 7 ;v * ;v N e 
t^tit^tfei^^^oTA^^, B£i£ tit v»t * J;^^^n7;^-;K 
H^$tl-C^T*) il^rDfO/K — h P V n 7^ F> 7^A V7-V 

^7 7*^^ 7Ji/*7^A t ;i/ * ;v # ;w # 

25 =-)V***/, bf^A t;i/*'JA S^^tlT VNT £ <£ U 7 U -;K B£&£ 

ftt^t*iv^rn7'J-;K ii^tit^t*i^77;v^;k M$£*it 
v^x □ 7 U — ;i/ 7 ^ * ;k ft-t % i^7 u — H 
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&g nx b & ^ n y v ~ ft x * ,W&% ftx % & V - )\< * , 

;i/ # * t ;i/ * >K gi^nt vat * u -;i/^*r;i/*;v> ^m^nr^ 
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